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ABSTRACT  
 
An Investigation of the Relationship Between Child, Family, and Community Factors and Early 
Childhood Oral Health and the Utilization of Dental Health Services 
by 
Nicole Holt 
 
Background / Objective: Children under the age of 5 years bear a disproportionate burden of oral 
disease. The aim of this study is to investigate how child, family, and community determinants 
impact dental care utilization, and parental report of child’s oral health.  
Methods: Data for this study came from the 2011/2012 National Survey of Children’s Health for 
children aged 1 to 5 years old. Dependent variables evaluated were if the child had an oral health 
problem, been to a dentist in the past year, and parents description of the child’s teeth. 
Independent variables were selected from child, family, and community levels. Binary logistic 
methods were applied to each outcome and predictor variable. Stepwise logistic regression 
models were constructed for child, family, and community variables. Additionally the mediating 
effect of oral health services utilization in the association between child, family and community 
factors and parental perception of child’s oral health was evaluated. National results and Health 
Resource Service Area (HRSA) region IV results were compared.  
Results: In the national (n=24,875) and HRSA region IV sample (n=4,017) 9.7% and 10.2% of 
caregivers, reported that the child had an oral health problem in the past 12 months. Fewer than 
half (46.7%) of caregivers reported that their child had visited a dentist in the past 12 months. 
Absence of neighborhood cohesion, neighborhood amenities, and residence in metropolitan 
statistical area all had positive significant effects on children seeing a dentist. There was a 
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mediating effect by utilization of oral health services between child with special health care 
needs (p=0.005), number of children (p=0.045) and adults (p=0.046) in the household, and 
tobacco use (p=0.018) and parents perception of oral health in the HRSA region IV population.   
Conclusion: This study identified several factors as correlates of poor oral health 
outcomes. Our results expand our knowledge of early childhood oral health by studying how oral 
health is impacted not only by child factors but also the family and community at large. Our 
results begin identifying the unique constellation of risk factors that contribute to early childhood 
oral health.  
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CHAPTER 1 
1. INTRODUCTION 
1.1 Statement of Problem 
 In the last several years, a large body of research has focused on the association between 
general health and oral health (Salone, Vann, & Dee, 2013), and has concluded that oral health is 
essential to a person’s overall health (Fisher-Owens et al., 2007). Former Surgeon General C. 
Everett Koop summarizes the relationship between oral health and general health by stating 
“You’re not healthy without good oral health” (Kopp, 1993, p.5). Much progress has been made 
in reducing the prevalence and severity of common oral diseases since the 1970’s. Public health 
efforts such as community water supply fluoridation, nutritional programs, proliferation of 
fluoride toothpastes, and increased access to dental care, have all contributed to striking 
improvements in the oral health of Americans (United States Department of Health and Human 
Services [USDHHS], 2000). These improvements have led to a significant decline in the 
prevalence of dental caries in school aged children (Fisher-Owens et al., 2007). However, not all 
children are experiencing the same degree of improvement in oral health. Currently, preschool 
aged children are the only group in the U.S. to exhibit an increase in caries prevalence (Divaris, 
Vann, Diane, Baker, & Lee, 2012).  
 Early childhood caries (ECC) among preschool aged children remains the single most 
common chronic childhood condition in the United States, occurring five times more frequently 
than asthma, and seven times more frequently than hay fever (USDHHS, 2000). The high 
prevalence of early childhood caries in preschool children poses a significant public health 
problem requiring investigation. Oral health disparities are most pronounced among low income, 
socially disadvantaged, and minority children (Bugis, 2012). 
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 Early childhood is considered to be a critical developmental time period. Children aged 0 
to 5 years constitute one of the most vulnerable segments of our population, and are bearing a 
disproportionate burden of oral disease (Kagilara, Niederhauser, & Stark 2009). Early childhood 
caries is a preventable disease that is progressive and cumulative, and if left untreated leads to 
increased new caries risk in primary and permanent dentition (USDHHS, 2000). During the early 
childhood years oral health is more critical than any other time in life, because oral health habits 
are established that will be carried into adulthood (Mattila, Rautava, Sillanpaa, & Paunio, 2000). 
Research supports the importance of this critical period in early life because the best predictor of 
caries in adulthood is caries experience in the primary dentition (Durmmond, Meldrum, & Boyd, 
2013). Access to dental care is the leading unmet health need among U.S. children, principally in 
young, low income, minority children (Isong et al., 2012).  
The Health Resource Service Administration region IV makes up the southeastern part of 
the United States. This region contains the states of Alabama, Florida, Georgia, Kentucky, 
Mississippi, North Carolina, South Carolina, and Tennessee. Data on this region consistently 
reports increased rates of poverty, large medically underserved areas, and a shortage of health 
professional. It is because of this lack of accessibility to health care services along with poorer 
health outcomes in this region that focus needs to be placed pertaining to childhood oral health 
(HRSA, 2016).   
 Dental caries is the distinctive and destructive process that leads to tooth decay (Menon, 
Nagarajappa, Ramesh & Tak, 2013).  Historically ECC was referred to as baby bottle decay, 
nursing caries, and milk teeth disease. These names suggest the relationship of ECC and 
inappropriate child feeding practices (Kawashita, Kitamura, & Saito, 2011). However, 
inappropriate feeding practices are not the only causative factor of caries and poor oral health in 
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children and as focus has moved to ascertain multiple causative factors, the term ECC has 
become the convention (Colak, Dulgergil, Balli, & Hamidi, 2013). The American Academy of 
Pediatric Dentistry (AAPD, 2003) defines ECC as the presence of one or more decayed (non-
cavitated or cavitated), missing (due to caries), or filled tooth surfaces in the primary teeth of a 
child aged 71 months or younger. 
 In the U.S. the prevalence of ECC is increasing, and the average age of the first carious 
lesion is decreasing. It is estimated that 20% of infants 12 to 23 months have at least one sign of 
a decayed surface (Bugis, 2012). The most recent national data on prevalence of caries in 2 to 5 
year olds showed an increase from 24.23% in the 1988-1994 National Health and Nutrition 
Examination Survey (NHANES) to 27.90% in the 1999-2004 NHANES, indicating that 72% of 
decayed surfaces remain untreated in preschool children, and in children aged 2 to 5 years living 
at or below the federal poverty level, prevalence of caries remain consistent with 1970’s values 
(Brown, Wall, & Lazar, 2000). These proportions represent 4.5 million preschool children 
affected with ECC in the U.S., and over 3 million in the need of dental repair (Edelstein, Chinn, 
& Laughlin, 2009). Among preschool aged children, 11% of 2 year olds, 21% of 3 year olds, 
34% of 4 year olds and 44% of 5 year olds have caries experience (Hirsch, Edelstein, Frosh, & 
Anselmo, 2012). Children with a history of ECC have a much higher risk of developing future 
caries, and this higher risk continues into adulthood. In children with ECC, the odds of having 
caries experience from the age of 2 doubled at age 3, tripled at age 4, and quintupled at age 5 
(Edelstein et al., 2009). 
 The etiology of ECC is multi-factorial involving complex interactions between individual 
child factors (such as biology), family factors (such as economic status), and community factors 
(such as neighborhood amenities) (Ashkanani & Al-Sane, 2012). Early childhood caries is a 
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communicable, infectious disease with an early onset and once the disease process is established 
it becomes progressive, cumulative and chronic over time (Hirsch et al., 2012). The natural 
history of the carries process begins as soon as the teeth erupt into the oral cavity, and can 
progress to the caries stage in as little as 6-12 months (Kagihara et al., 2009). Primary teeth begin 
to erupt around 6 months of age and continue until 24 to 36 months. Eruption of primary teeth 
follows a symmetrical pattern usually initiating with the lower central incisors, lateral incisors, 
then first molars (American Academy of Pediatrics [AAP], 2009). Early childhood caries 
progresses by the formation of a biofilm called plaque (AAPD, 2003). Studies have found visible 
plaque on the primary teeth to be a predisposing factor which accurately predicts caries risk in 
91% of children. (Tinanoff & Reisine, 2009). Initially ECC begins by the demineralization of the 
enamel or dentin on the tooth resulting in a pre-carious lesion also called a white spot lesion. 
White spot lesions appear along the gum line of the tooth, and may be reversible if action is 
taken. If demineralization of the dentin continues the initial white spot lesion progresses to a 
carious lesion or brown spot lesion that affects the chewing surface of the tooth, resulting in what 
is commonly referred to as a cavity (AAP, 2009). This pattern and progression of ECC is 
relatively predictable and typically follows the pattern of primary tooth eruption (Cloak et al., 
2013). 
 Once the carious process is initiated dental treatment often is not sought until ECC 
advances to a level of severity that causes the child significant pain. Only at this point is dental 
care most commonly sought. There are several reasons that influence dental care utilization. 
Cost, lack of insurance for the child, and even if the child has insurance, accessing a provider in 
the immediate area that accepts insurance, can be significant barriers to dental service utilization. 
Once the child has access to care, significant delays in receiving treatment or cultural 
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acceptability of dental health providers arise as barriers to treatment (Casamassimo, Thikkurissy, 
Edlelstein, & Maiorini, 2009). The consequences of these barriers in utilization of oral health 
services are that almost 75% of U.S. children under the age of 4 have not received the 
recommended number of dental visits (Kagihara et al., 2009), resulting in an increase of caries 
experience and severity in preschool children causing effects far beyond the individual child.    
 Despite the far-reaching impacts that ECC have on families, communities and the health 
care system there is a significant lack of data on this age group hindering the understanding of 
the etiology and epidemiology of ECC (Tinanoff & Reisine, 2009). The lack of data on ECC can 
be attributed to the difficulty in accessing and performing oral examinations on preschool aged 
children (Tinanoff et al., 2002). The absence of an established case definition of ECC and the 
exclusion of pre-cavitated lesions, and white spot lesions in national data that is available most 
certainly underestimates the true prevalence of ECC (Vargas & Ronzio, 2009). Additionally, 
because there is not a national oral health database, data on the state and local level is nearly 
nonexistent, making it extremely difficult to evaluate oral health conditions at these levels 
(Krause, May, Lane, Cossman, & Konrad, 2012). 
 The strong association between oral health and overall health has been widely recognized 
by the research community, leading to the implementation of public health measures. Even 
though caries have decreased in many subsets of the population, the problem of caries still 
persists in certain age, ethnic, and demographic groups. Unfortunately, preschool aged children 
still bear a disproportionate burden of caries prevalence, and have received little attention in 
understanding, and preventing this disease. Early childhood caries do not only affect the primary 
dentition but increase risk through to the permanent dentition and oral health problems, and other 
co-morbidities in adulthood. The consequences of ECC reach far beyond the immediate ones to 
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the child, to negatively impacting family function, and recourses, and then to the health care 
system at large. A better understanding of the problem of ECC and its epidemiology and 
correlates can lead to significant improvements in the oral health of preschool aged children.      
1.2 Research Aims 
1.2.1 Aim 1 
 To investigate child, family, and community correlates of oral health problems among a 
nationally representative sample of U.S. and Health Resources Service Administration (HRSA) 
region IV children aged 1 to 5 years.  
1.2.2 Aim 2  
 To examine the factors associated with the utilization of oral health services among U.S. 
and Health Resources Service Administration (HRSA) region IV children aged 1 to 5 years.  
1.2.3 Aim 3 
 To examine the mediating effect of the utilization of oral health services in the 
relationship between child, family, and community factors and parental perceptions of child’s 
oral health status.    
1.3 Innovation and Significance 
 Previous research has demonstrated and established a variety of risk factors for early 
childhood oral health, such as bacterial (S. mutans) colonization in the oral cavity, and certain 
feeding practices, such as bottle feeding late at night (Harris, 2004; Hooley, 2012; Leong, 2013; 
Reisine, 2001). Even though early childhood oral health is recognized as being multi-factorial in 
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nature, traditionally children’s oral health research has focused on biological factors. This limited 
focus has created a gap in knowledge of how child, family, and community level determinants 
impact the oral health of children. The aim of this study is to investigate a variety of aspects 
related to oral health such as dental care utilization, oral health problems, and self-reported 
condition of teeth.  
1.4 Literature Review 
1.4.1 Etiology of Early Childhood Caries 
There is abundant epidemiological evidence establishing the biological and dietary 
factors associated with the etiology of ECC. The biological factor most commonly associated 
with ECC is the bacterium Streptococcus mutans (Tinanoff, Kanellis, & Vargas, 2002). The 
bacteria attach to the tooth surface where they metabolize dietary carbohydrates such as glucose 
and sucrose. The process of carbohydrate metabolism lowers the pH of the oral cavity creating 
an environment where S. mutans and other cariogenic bacteria thrive; thus inhibiting the enamel 
re-mineralization repair and initiating the caries process (Tinanoff & Reisine, 2009). Evidence 
suggests that the earlier S. mutans colonizes the child’s mouth the higher the prevalence of ECC 
(Zhou, Yang, Lo, & Lin, 2012). Due to vertical transmission of the bacterium, levels of S. 
mutans in the mouths of children are correlated to levels in the mouths of caregivers (Edelstein et 
al., 2009), and feeding practices such as giving the child pre-chewed food or sharing utensils lead 
to earlier and higher levels of colonization in infants (Leong et al., 2013). Preschool children 
with higher levels of S. mutans colonization have grater caries prevalence in primary teeth and 
are at much greater risk for new carious lesions (Tinanoff & Kanellis, 2002).  
21 
 
   Frequent consumption of foods and beverages containing fermentable carbohydrates are 
also significant predictors of ECC (Tinanoff & Reisine, 2009), including putting children to bed 
with a bottle. In addition to high sugar consumptions at meals, several studies have linked the 
consumption of in-between meal snacks and caries prevalence in preschool children (Nunes, 
2012; Prakash, 2012; Sankeshwari, 2013). It has been suggested that the risk of ECC even has a 
prenatal etiology. Enamel hypoplasia is a condition in which the tooth’s enamel is hard but is 
thin and deficient. These deficiencies in the maturation of enamel allow greater numbers of 
cariogenic bacteria to colonize leading to an increased risk of caries in children (Qin, Zhang, & 
Ma, 2008). Enamel hypoplasia is most commonly associated prenatal conditions such as 
mother’s malnutrition or illness and has been reported to affect nearly two thirds of low birth 
weight infants (Tinanoff & Reisine, 2009). 
Early childhood caries has consequences that reach far beyond the decayed teeth. Caries 
in children are most often accompanied by co-morbidities that have both immediate and long 
term effects on the children, family, community, and health care system (Casamassimo et al., 
2009). The most common immediate physical morbidity of poor oral health in children is pain. 
In 5 year-old children with ECC, 12% reported having had a toothache (Gussy, Waters, Walsh & 
Kilpartick, 2006). Pain interferes with a child’s ability to chew food, modifying their eating 
preferences, and prohibiting them from acquiring the proper nutrition to grow, affecting 
anthropometric status. In one study nearly two-thirds of children ate sparingly or were not able to 
finish foods served to them because of oral pain (Low, Tan, & Scwartz, 1999).  Investigators 
have found that children with ECC gain weight much slower than children without caries and on 
average weigh less than 80% of their ideal body weight resulting in failure to thrive (Kawashita, 
2011; Pahel, 2007; Savage, 2004). There is also a relationship between ECC and poor sleeping 
22 
 
patterns in children. One study of children with ECC found that 35% of children reported that 
they didn’t sleep well because of tooth pain (Low et al., 1999). There are also long term physical 
consequences related to untreated ECC. Of primary concern is malocclusion or the misalignment 
of the permanent dentition resulting in the need for future orthodontic solutions (Menon et al., 
2013). Poor oral health and chronic dental diseases often continue on into adulthood and have 
been identified as antecedents to many common diseases prevalent in adulthood such as diabetes, 
heart disease, and stroke (USDHHS, 2000). 
 Not only do oral health problems affect a child physically, poor oral health impacts the 
child’s psychological and social development leading to a decreased oral health related quality of 
life (OHRQoL) (Colak et al., 2013). Quality of life indicators focus on the child’s day to day 
well-being such as self-esteem, speech, behavior, socializing, and learning abilities (Kramer et 
al., 2013). The last available data for children with ECC in the U.S. estimated that 10% of 
children experienced restricted activity days resulting from the impact of caries on their quality 
of life, with children from lower income families having nearly 12 times more restricted activity 
days than children from families with higher incomes (USDHHS, 2000). Recently studies have 
linked ECC with poorer OHRQoL outcomes (Ashkanani & Al-Sane, 2012).  One study reported 
that 28% of children experienced high level negative impacts on their OHRQoL due to poor oral 
health conditions (Krisdapong, Somkotara, & Kueaklupipat, 2012). It has also been shown that 
the negative impacts that poor oral health have on day to day well-being carry on into school age 
with lost school hours, and self-esteem, and social issues in adolescents who had ECC 
(Drummond, Meldrum, & Boyd, 2013).   
 The effects of poor oral health reach beyond the child and lead to widespread issues in 
the family and to the health care system at large. Parents report sleepless nights, and lost hours 
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from work from having to stay home to care for a child (Savage et al., 2004). There is also the 
added pressure to the finances and stressors to family functioning in accessing dental care for 
their children (Pahel et al., 2007), and poor oral health has been associated with increased risk of 
domestic violence (Edelstein et al., 2009). Families that reported the highest levels of stress were 
less likely to take action to improve the oral health of their children resulting in a higher 
prevalence of ECC in these families (Drummond et al., 2013). The impact that ECC has on the 
health care system result in an increase in emergency room visits, and significantly higher 
treatment costs (Cloak et al., 2013). 
1.4.2 Factors Affecting Utilization of Oral Health Services 
In an effort to address ECC, the American Academy of Pediatrics (AAP) and the 
American Academy of Pediatric Dentistry (AAPD) have recently adopted policies containing 
recommendations for when children should start receiving oral health care. The AAPD 
recommends that every child should see a dentist no later than the age of 1, or at the first tooth 
eruption (Edelstein et al., 2009). The AAP guidelines recommend that a pediatrician or primary 
care physician conduct an oral health risk assessment on every child when they reach 6 months 
old, and that a dental home should be established by the age of 1, with special attention paid to 
children in risk groups such as children with special needs, mothers with a high caries rate, 
children who sleep with a bottle, and children with visible plaque and white spot lesions (AAP, 
2004). An oral health risk assessment includes an examination of the teeth, anticipatory guidance 
to parents educating them on developing healthy oral health habits, and referral to a pediatric 
dentist to establish a dental home (Tinanoff & Reisine, 2009). 
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     A dental home, similar to the concept of a medical home, is defined by the AAP as a 
relationship between the dentist and patient that is inclusive of all aspects of oral health and is 
delivered in a continuous comprehensive, accessible, culturally effective, and coordinated way 
(AAP, 2003; AAP,2004). The dental home provides preventive services based on the child’s 
caries risk assessment, oral health education, and referral to specialists such as oral surgeons, and 
orthodontists when needed. The establishment of a dental home brings children into the dental 
office early on in development, potentially resulting in good oral hygiene habits, better oral 
health outcomes (e.g., reduction in ECC), and compliance with the dental professionals 
recommended visit schedule (Milgrom et al., 2013) 
Despite the professional guidelines and recommendations several studies have found that 
many young children do not receive recommended levels of dental care (Bell, Huebner, & Reed, 
2012), and the Federal Interagency Forum on Child and Family Statistics (FIFCFS) reported that 
in 2011, 58% of children 2-11 years did not have a dental visit (FIFCFS, 2013) and only one 
fourth (25.1%) of U.S. children aged 2-5 years had a dental visit in 2004 (Edelstein et al., 2009). 
These numbers are in comparison to 90% of 1 year olds having visited a pediatrician (Divaris et 
al., 2012). The average age of a child’s first dental visit is 3 years old, and by that time they have 
visited a pediatrician at least 11 times for well child checks (Cloak et al., 2013). Often the first 
dental visit is the result of an acute dental need resulting from the consequences of poor oral 
health and ECC (Divaris et al., 2012). Because many children only receive dental care when a 
problem arises there is a strong relationship with increased caries experience and severity, and 
lack of having attended regular checkups (Nuttall et al., 2006). Children who did not report 
having a regular checkup had almost two times higher prevalence of ECC (61.8%) compared to 
those who had regular checkups (32.3%) (Han et al. 2013). 
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Nearly 5 million (7.3%) children in the U.S. experienced at least one unmet health care 
need reported in the 1996 National Health Information Survey (NHIS), with dental care being 
the most frequently reported unmet need (5.3%) (Newacheck, Hughes, Hung, Wong, & 
Stoddard, 2000). Historically dental care has been the leading unmet health care need 
particularly among preschool aged minority, low income, and uninsured children (Isong et al., 
2012). Preschool aged children living in rural or nonmetropolitan areas were at higher risk for 
having unmet dental needs compared to other children (7.5% vs. 5.6%) (Vargas, Ronzio, & 
Heayes, 2003). 
In 2011, only about 4% of all health care related expenditures were dental related (Wall, 
Nasseh, & Vujicic, 2012). Regardless of the small proportion of overall health care expenses, 
dental care costs are reported by a majority (61%) of parents as the main barrier for not seeking 
dental treatment for their child (Edelstein & Chinn, 2009). Health insurance disparities contribute 
to oral health inequalities such that dental insurance coverage is the most important predictor of 
an individual’s decision to use dental care services (Meyerhoefer, Zuvekas, & Manksi, 2014), 
with uninsured children being 3 times less likely to receive dental care (USDHHS, 2000). The 
earlier in life a child receives their first preventive dental visit there is a significant effect on the 
reduction of the average dental costs. The average annual dental related costs for a child 
receiving their first visit before age 1 is $262 and more than doubling to $546 if the child has not 
had their first visit by the age of 5 (Savage et al., 2004). This trend emphasizes that adherence to 
the ADA, and AAP recommendations can translate into significant reduction in dental health 
related costs. 
Treatment of the consequences of ECC is often expensive and has a significant impact on 
the health care system at large. Most commonly, low income children receive intermittent dental 
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care and only when an emergency occurs, while higher income children receive preventive 
checkups (Woosung, Ismail, Amaya & Lepkowski, 2007). In the most extreme cases ECC is 
being managed in hospital emergency departments often requiring extensive treatment, pain 
management, and surgical intervention, with the leading pediatric admission symptom in many 
hospitals being dental pain (Casamassimo et al., 2009). Among Medicaid participating children 
in Iowa those who were treated for ECC in hospital emergency departments consumed up to 
45% of the state’s dental funding, and in many cases were avoidable expenses had preventive 
services been utilized (Savage et al., 2004). In Louisiana, of all children who had to receive 
dental treatment under general anesthesia, 60% of them were 3 years old or younger 
(Camamssimo, et al., 2009). In Washington State nearly 20% of pediatric dental emergencies 
were related to ECC, with more than half involving children under the age of 4 (Savage et al., 
2004). These studies illustrate that early preventive dental visits have a significant impact on the 
utilization and cost of dental services among preschool aged children with ECC.         
In the U.S. oral health care services for children are managed through private dental 
insurance or public dental insurance, however access to dental insurance does not always 
guarantee the removal of oral health inequalities (Patrick et al., 2006). In 1967, Medicaid’s Early 
and Periodic Screening, Diagnosis, and Treatment (EPSDT) program was expanded to include 
dental services for all enrolled children; the Children’s Health Insurance Program (CHIP) was 
added in 1997 as a safety net for children not poor enough to qualify for Medicaid, and in 2009 
Medicaid mandated that states provide dental care to children (Isong et al., 2012). Despite these 
efforts the percentage of children having at least one dental visit only increased modestly from 
21% in 1999 to 25% in 2004 (Edelstein & Chinn, 2009). The reason for this disparity is that 
Medicaid and its dental programs are underfunded in most states, only cover dental procedures in 
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extreme circumstances, and oral health providers are not likely to accept Medicaid patients 
because of low reimbursement rates for treatment (Gomez, 2013; Meyerhoefer et al., 2014). 
Despite the wide variety of safety net programs that provide dental care for low income children, 
disparities in care are pervasive in certain groups of children such as homeless or undocumented 
that do not qualify for Medicaid (Vargas & Ronzio, 2006). 
The financial burden of dental care is a major barrier of not seeking treatment for 
children, and having private dental insurance increases the utilization of all types of dental 
services; although, while two-thirds of people with private health insurance have dental 
coverage, that coverage is often inadequate (Meyerhoefer et al., 2014). For instance, in 2004, 
58% of children with private dental insurance had a dental visit compared to 28% without 
coverage (Edelstein & Chinn, 2009), with having dental insurance increasing the likelihood of 
preventive treatment by nearly one-fifth, mediating the negative effects of ECC (Meyerhoefer et 
al., 2014). Poor and low income children residing in rural areas were less likely to have dental 
insurance than those in urban areas (41.1% vs. 34.7%, respectively) (Vargas et al., 2003). The 
reasoning behind this disparity is that dental insurance is often associated with employment in 
large companies and rural adults are commonly self-employed or employed with small 
companies that do not offer dental coverage. Additionally most rural families are two parent 
families making them ineligible for public insurance (Vargas et al., 2003). Having any type of 
dental insurance coverage is an important factor in dental service utilization; however it is not 
the only determinant in the utilization of oral health services. Other factors such as oral health 
workforce, the accessibility to services, and the acceptability of care are equally important.  
Even though public insurance programs such as Medicaid have been put in place to help 
improve access to oral health services many factors related to oral health service providers 
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impact the utilization of dental services. Nationwide there is a shortage of pediatric dentists. In 
the U.S. there are approximately 3,500 dentists that service children under the age of 5; this 
equates to one dentist for every 5,648 children (Vargas & Ronzio, 2006). Persons residing in 
rural areas have an added burden. A study conducted in Mississippi found that nearly half of all 
the dentists practiced in two major metropolitan areas of the state (Patrick et al., 2006). This is an 
immense challenge to the health care system because preschool children have the lowest rates of 
dental care but are at the greatest risk, and the majority of the burden of oral health guidance in 
early childhood is shifted onto the pediatrician and other primary care providers (Gomez, 2013). 
Practitioners often do not accept patients that are covered under public programs. The main 
reasons for this refusal include; low and inconsistent fee reimbursement schedules, frequent 
appointment cancelations, and not wanting to practice in rural or undesirable urban areas (Patrick 
et al., 2006). Additionally, some dentists report refusing children because of the time that it takes 
to treat children, or that treatment is too complicated and risky (Drummond et al., 2013).  
There is a lack of an accessible dental public health workforce and infrastructure that can 
adequately respond to the needs of children especially in low income and minority communities 
who are less likely to be seen by a dentist (Bugis, 2012). There are typically more barriers 
reported by parents when seeking oral health services compared to general medical services 
(Badri, Saltaji, Flores-Mir, & Amin, 2014). One-fourth of parents reported difficulty in finding a 
dentist that would accept the child’s dental insurance, illustrating that insurance alone is not 
sufficient in reducing ECC (Edelstein & Chinn, 2009). Financial hardship was also a decisive 
factor in parents seeking dental treatment for their children, with only 40% of low income 
children having received oral health services compared to 54% of higher income children (Bugis, 
2012). Long waiting times for appointments and inconvenient appointment times (e.g., 
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interruption of school schedule) have also been identified as barriers to access to dental health 
services (Newaccheck, Hughes, Hung, Wong, & Stoddard, 2000). Other impediments include 
transportation issues such as time and distance to get to a provider (Woosong et al., 2007).  
The acceptability of available dental services is an important factor in the utilization of 
oral health services. A large proportion of minorities do not seek care because of a perceived 
culture gap between them and practitioners, and fear of discrimination or mistreatment from oral 
health providers, especially if they are uninsured or covered by public insurance (Naidu, Nunn, 
& Forde, 2012). It has been reported that patients feel more comfortable with a health care 
provider of their own race or ethnicity (Savage et al., 2004). Additionally, the presence of a 
language barrier has been found to be a significant obstacle in seeking oral health services for 
many minority and immigrant populations (Patrick et al., 2006). A parent’s or caregiver’s 
negative personal experience with a dentist can also influence their seeking oral health services 
for their child (Hilton, Stephen, Barker, & Weintraub, 2007). Confusion about when the child 
needs to see a dentist is also prevalent. For instance, in a study by Vargas et al. (2002), parents of 
children who were categorized as being in the early stages of ECC were asked why they had not 
taken the child for a dental visit; 42% reported that they thought the child was too young to visit 
a dentist, 29% did not perceive there was a dental problem, and 16% reported that they were 
unable to find a dentist (Vargas, Manajemy, Khurana, & Tinanoff, 2002).       
Thus, the utilization of oral health services in early childhood is the result of a complex 
interaction of factors of the parents’ perceived need, insurance coverage, dental workforce, oral 
health infrastructure, and the social and political contexts of the environments where children 
live. Early access to oral health care is critical in the prevention and treatment of ECC, and any 
accessibility or acceptability barriers perceived by parents can cause them to delay seeking 
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treatment for their children. As treatment for the child is delayed the severity of ECC increases, 
and the disease becomes more difficult and costly to treat (Vargas & Ronzio, 2006).       
1.4.3 Factors Affecting Early Childhood Oral Health 
 The risk and protective factors for ECC include inherent biological characteristics such as 
age, gender, and genetics, as well as parental characteristics such as education, religion and 
housing conditions. These factors interact in the complex contexts of the child’s family, and 
community to determine the child’s risk of developing ECC, and overall oral health.     
1.4.4 Child Factors Affecting Early Childhood Oral Health 
 Many children have a genetic predisposition to many biological risk factors of ECC 
(Leong et al., 2013). Early childhood caries is associated with biological factors such as reduced 
salivary flow, medications, and high levels of S. mutans colonization (Zhou et al., 2012). Studies 
have also shown a strong association between pre-term and low birthweight children and ECC 
(Prakash et al., 2012). Among many cross-sectional studies, age was consistently associated with 
ECC, and caries experience increases significantly with age (Warren et al., 2009). In one study 5 
year-olds had significantly higher odds of having visible ECC than 3 year-olds (Leroy, Bogaerts, 
Martens, & Declerck, 2010). Early childhood caries increases disproportionately in males than in 
females (Huntington, Kim, & Hughes, 2002). Caries prevalence during a study time period 
increased from 33% to 41% in boys whereas remained unchanged at 36% among girls of the 
same age (Dye & Averalago, 2010). Even though females are less likely to experience ECC, 
when they do, they present with a rapidly progressing form of the disease, often resulting in more 
severe outcomes (Declerck at al., 2008). 
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 Several studies have concluded that children of minority status had a greater likelihood of 
ECC; the prevalence ranges from 17 to 61% among different minority populations (Han et al., 
2013; Hooly et al., 2012; Isong et al., 2012; Milgrom et al., 2013; Tomar & Reeves, 2009). There 
are considerable racial and ethnic differences in the prevalence of ECC, and poor oral health. 
One study concluded that 55% of Mexican American children and 43% of African American 
children had experienced ECC, compared to only 39% of White children having experienced 
ECC (Edelstein & Chinn, 2009).  Prevalence of ECC has also been shown to be higher among 
American Indian and Alaskan Native children (Gomez, 2013), and one study concluded that 
native children aged 2-4 years old were 5 times more likely to have oral health problems (Bugis, 
2012). Children of minority or immigrant groups are also more likely to be included in the 
lowest tier of socioeconomic status, increasing their risk for ECC (Finlayson, Siefert, Ismail, & 
Sohn, 2007). A significant body of literature has documented the relationship between ECC and 
children’s socioeconomic backgrounds, with children from more socioeconomically 
disadvantaged areas having higher odds of poor oral health (Carvalho, Abanto, Mendes, Raggio, 
& Bӧnecker, 2012). Among children aged 2 to 5 years, low income children are almost 5 times 
more likely to have poor oral health than high income children (Allukian, 2000). Oral health 
inequalities are present with 60% of families at or below 200% the federal poverty level (FPL) 
having untreated ECC compared with 46% of children above 200% the FPL (Edelstein & Chinn, 
2009). Even though on average non-poor children have fewer caries, when they experience 
caries the severity of the disease is analogous to that of poor children (Tinanoff et al., 2002). 
Among children enrolled in Head Start programs the prevalence of ECC has been reported as 
high as 90% (Savage et al., 2004). Despite the consistent association of socioeconomic status and 
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ECC the understanding of underlying reasons for these disparities is limited (Tinanoff & Reisine, 
2009).     
 The diet and nutritional status of the child are also significant factors affecting early 
childhood oral health. Evidence consistently demonstrates the association between dietary 
factors such as bottle feeding at night, or using a sweetened pacifier, and increased dental plaque 
(Declerck et al., 2008; Congiu et al., 2013). Children who report high daily sugar consumption at 
18 months had a significantly increased risk for ECC at age 5 (Mattila et al., 2000). Four cohort 
studies of preschool children concluded that consumption of high sugar drinks (juices, 
carbonated beverages), and high sugar content between meal snacks were risk factors in the 
development of ECC (Fontana et al., 2011; Niadu, Nunn & Kelly, 2013). The consumption of 
high sugar drinks is of particular importance, with 78% of preschool aged children reporting a 
high sugar beverage as the most frequently consumed beverage (Dye, Arevalo, & Vargas 2010; 
Vargas & Ronzio, 2006). Breast feeding has been thought to be a risk factor for ECC. The results 
of a systematic review examining the association between breast feeding and ECC prevalence 
was inconclusive (Salone et al., 2013). Despite inconclusive evidence on the relationship 
between ECC and breast feeding the ADA and AAPD warns parents of the risk of unrestricted 
and night time breast feeding and the child’s oral health (Edelstein, Chinn & Laughlin, 2009).   
Tooth ache is a common complication of ECC and other oral health problems, with 72.7% of 
children reporting having difficulties eating certain kinds of food due to pain (Feitosa, Colares, & 
Pinkham, 2005). The child’s inability to eat and drink nutrient rich foods can lead to failure to 
thrive, and could increase consumption of sugary snacks and beverages (Kramer et al., 2013).  
 Adverse early childhood experiences, such as having a parent with substance abuse 
problems or parents divorcing have a negative effect on the child’s overall oral health (Edelterin 
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at al., 2009). The oral health related quality of life (OHRQoL) decreases as the severity of ECC 
increases (Martins-Junior, Vieira-Andrade, Correa, & Olivera-Ferreira, 2013). Screen time has 
been shown to be a factor related to child’s oral health (Leroy, Hoppenbrouwers, Martens, & 
Declerck, 2013). Children who watched TV for more than one hour a day had a significantly 
higher decayed, missing, or filled teeth index (dmft) compared to those who watched TV for less 
than one hour a day (Mattilla et al., 2000). Child temperament has also been identified as a risk 
factor for ECC, with children of difficult temperament being at higher risk for ECC (Quinones et 
al., 2001).              
 Early childhood caries is significantly associated with vulnerable subpopulations such as 
ethnic, racial minorities and the poor; these groups consistently report poorer oral health than 
their complements.  Poor oral health is a multifactorial disease closely related to lifestyle; 
biological and nutritional factors are also important in understanding a child’s risk for ECC. 
Factors impacting early childhood oral health are not limited to the child; the parent or caregivers 
decisions and influence are significant factors in early childhood oral health.      
1.4.5 Family Factors Affecting Early Childhood Oral Health 
 Research supports that in order to understand the risk factors for ECC emphasis should 
not only be placed on child but on the oral health of the entire family (Mattilla et al., 2000). 
Because young children are wholly dependent on caregivers for making oral healthcare decisions 
it is important to understand which factors of caregivers are related to oral health behaviors and 
utilization of oral health services. Caregivers are the mediating presence between the child and 
oral health; factors such as caregiver’s education, oral health knowledge and coping strategies 
available to handle parenting stress, all affect early childhood oral health. Families also provide 
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the role modeling of behaviors and influence oral health by directly encouraging behaviors that 
facilitate the progression of caries, or indirectly by modeling poor oral health behaviors 
themselves. The structure of the family unit along with its socioeconomic status (SES), and other 
psychosocial factors are also important to evaluate when exploring the relationship between 
family influences and childhood oral health. 
 Major weaknesses are consistently reported in oral health related concepts among 
caregivers when it comes to children (Ashkanani & Al-Sane, 2012). Parents lack of knowledge 
of the importance of primary teeth, the timing of the first dental visit, and establishment of a 
dental home directly influence parents perceptions and behaviors making oral health a lesser 
priority than general health (Badri et al., 2014). Most caregivers in a racially diverse focus group 
conducted in San Francisco, California, were not aware of the long-term importance of primary 
teeth, caregivers also shared the attitude that baby teeth will just fall out anyway, that preventive 
oral health was not important until permanent teeth began to come in, and that there was no 
connection between caries in primary teeth and secondary teeth (Hilton et al., 2007). Many 
caregivers in the same focus group expressed ambivalence toward primary teeth and believed 
that oral health services should only be accessed when there is an obvious problem (Menon et al., 
2013). There is also some confusion among caregivers at which age the first dental visit should 
occur; nearly half of the parents participating in one survey reported that their child was too 
young to visit the dentist (Vargas et al., 2002).   
 Research has also demonstrated a strong correlation between the caregiver’s oral health 
behaviors and those of their children (Bonanato, Paiva, Pordeus, Ramos-Joige, & Barbabela 
2009). Because oral health behaviors are acquired from the environment behaviors of the parent 
or caregiver are critical (Wigen, Espelid, Skaare, & Wang, 2010). Parental behaviors such as 
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consumption of sugar sweetened beverages, diet, feeding practices (breast/bottle, and duration), 
and lack of appropriate brushing are all associated with poor oral health knowledge and 
outcomes in children (Declerck et al., 2008; Divaris et al., 2012; Sankeshwari et al., 2013). Sugar 
intake was measured in children 18 months of age, and was found to be significantly associated 
with the presence of ECC at the age of 5 (Mattila et al., 2000).  In addition to poor dietary 
behaviors, other health behaviors of the caregiver such as smoking or excessive consumption of 
alcohol have shown to be risk factors for ECC (Hooley et al., 2012; Menon et al., 2013). 
Children of mothers who smoke are 1.7 times more likely to have ECC (Edelstein et al., 2009).  
 In addition to knowledge and behaviors, caregivers with a negative attitude in relation to 
dental visits have a significant impact on the oral health of their children. Unpleasant visits, 
dissatisfaction with previous encounter, and dental anxiety have all been found to influence 
caregiver’s attitude toward preventive dental care for their child leading to higher rates of ECC 
(Badri et al., 2014). Parents that reported having an external locus of control had children that 
were at significantly higher risk for ECC than parents that reported having control over their 
child’s oral health (Hooley et al., 2012). A weak sense of self-efficacy reported by caregivers 
was also strongly associated with higher risk of ECC (Tinanoff & Reisine, 2009).  
 Not only are caregiver’s attitudes closely related to their child’s oral health, their oral 
health status is highly correlated to the child’s oral health status (Bell et al., 2012; Hooley et al., 
2012).  Overall health and mental health status of caregivers were also associated with increased 
risk of ECC (Finlayson et al., 2007; Fisher-Owens et al., 2007). Leroy et al. (2013) reported that 
children of mothers who had recently visited a dentist had been five times more likely to have 
visited the dentist themselves compared to children of mothers who had not recently visited the 
dentist. To emphasize the role that mothers’ oral health plays in ECC; a group of mothers that 
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reported not having caries in the past five years found fewer than 20% of their children having 
ECC (Mattila et al., 2000). In addition to mother’s oral health habits, research has shown that the 
father’s oral health habits had similar impacts on the child’s caries status (Mattila et al., 2000). 
  Additional risk for poor oral health is also influenced by family income, race, ethnicity 
and caregiver education (Edelstein & Chinn, 2009). Children in families with low SES have 
poorer health outcomes and are more likely to have ECC (Hooley et al., 2012), and low SES 
parents are more likely to rate their child’s oral health as worse than other children (Kramer et 
al., 2013). The impact that SES has on oral health conditions has shown to have a stronger 
association for preschool aged children than older children (Wigen et al., 2010). Low income 
households were consistently related to a higher prevalence of ECC in many studies (Martins-
Junior et al., 2013; Naidu et al., 2012; Subramaniam & Prashanth, 2012; Van den Branden, Van 
den Broucke, Declerck, & Hoppenbrouwers, 2013). Race and ethnic differences play an 
important role in oral health outcomes. Minority children experience ECC at a rate two times 
higher than non-minority children (Finlayson et al., 2007).  
 Education is an important risk factor among caregivers because it affects the ability to 
obtain and act on knowledge for making good oral health behavior choices. In a meta-analysis, 
maternal education level was correlated with ECC (Badri et al., 2014). Education level of the 
father was significant also with caries risk increasing substantially with lower levels of education 
(Bramlett et al., 2010). The social gradient effect of how education impacts ECC is staggering. In 
3 year-olds with caries fewer than 2% of children with mothers that have a college degree have 
caries compared to nearly 38% of mothers with a high school education or less (Subramaniam et 
al., 2012).  Additionally, only 24% of children of parents who attained less than a high school 
education were likely to have a dental visit in the past year versus 54% of parents with college 
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degrees (Edelstein & Chinn, 2009), and were more likely to rate their child’s oral health as poor 
(Talekar, Rozier, Slade & Ennett, 2005). Conversely, there have been two studies that have 
found that children with mothers with advanced degrees such as masters or doctorates have 
higher caries prevalence than those with bachelor or vocational degrees (Mattila et al., 2000, Van 
den Branden et al., 2013). It is hypothesized that mothers with advanced degrees may rely on 
child care providers such as nannies who may have lower education attainment (Van den 
Branden et al., 2013).  
 It is well known that parental stress and family conflict have a significant impact on the 
child’s development (Ismail, 2003), and only recently the roles of parenting stress, guilt and 
coping behaviors in ECC have been evaluated (Menon et al., 2013). Higher parenting stress is 
associated with ECC. Caregivers of children with ECC reported a 15 percentile higher difference 
in parenting stress than those parents of children without ECC (Quinones et al., 2001). Menon et 
al. (2013) found that parenting stress was significantly associated with dmft scores and was one 
of the most reliable predictors of ECC. The issue of parenting stress is also magnified with a 
dysfunctional parent-child interaction, such as the child becoming demanding or obstructive 
influencing the parent’s ability to make sure the child receives preventive oral health services 
(Wigen et al., 2010). Around one third of parents that considered themselves as being in a 
stressful family environment report forgoing preventative dental care behaviors such as brushing 
in order to avoid parent-child conflict. This is significant because it is estimated that 20% of 
children live in stressful family environments, which are defined as inability to pay bills, 
purchase food, or have health insurance (Menon et al., 2013).  
 As is often the case with ECC, there is a viscous cycle. Parenting stress scores increase 
with the number of carious teeth (Menon et al., 2013). This cycle of stress leading to reoccurring 
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caries is well established and links ECC with child neglect and maltreatment (Casmassimo et al., 
2009). One researcher concluded that nearly two-thirds of neglected children had significant oral 
health problems (Widom, Czaja, Bentley, & Johnson, 2012). Specifically, dental neglect is 
defined by the AAPD as the ‘willful failure of parent or guardian to seek and follow through 
with treatment necessary to ensure a level of oral health essential for adequate function and 
freedom from pain and infections’ (Kellogg, 2005, p. 1566). Neglect can be the result of inability 
to find or afford care, lack of knowledge of appropriate care, or is often seen in families with 
fewer coping strategies in response to everyday stress (Casmassimo et al., 2009). Parental guilt 
about their child’s oral health is also a component of ECC. Carvalho et al. (2012) observed that 
35.8% of parents felt guilty about the condition of their child’s teeth, and that there was a 
positive relationship between parent’s guilt and the severity of their child’s caries.  
 Parents acquire resources to cope with stressful situations and their responsibility for their 
child’s oral health (Badri et al., 2014). Bonanato et al. (2009) measured coping strategies such as 
the ability of parents to understand what is happening around them, their confidence in which 
they feel they can manage the situation, and their ability to find meaning in the situation. It was 
concluded that parents who scored lower on coping strategies were more likely to have children 
with ECC. Mothers who scored higher, meaning they were more adept at managing stressful 
situations, had children who were at significantly reduced risk for ECC, indicating that patents 
ability to focus on resources and capacity has a significant influence on their child’s oral health 
(Bonanato et al., 2009).    
 Parenting stress, coping and health behaviors are influenced by a variety of factors that 
affect the parent-child relationship as it exists in the broader context of the family structure and 
function (Quinones et al., 2001). Related to family structure, the prevalence of ECC is 
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significantly higher in single parent families, compared to married parent families (Hallett, 
2003). This increase in the prevalence and severity of ECC in single parent households is thought 
to be related to lower household income and increased parental stress (Hooley et al., 2012). 
Additionally, parents who were cohabitating also had a positive association with the risk of ECC 
when compared to married couples (Mattila et al., 2000). A significantly higher caries risk in 
children with mothers under the age of 24 years at birth has also been reported, compared with 
older mothers (25 years and over) (Hallett, & O’Rourke, 2003). However, some studies report 
inconclusive evidence between caregivers’ age and ECC, even concluding that children of older 
caregivers were at increased risk for ECC (Wigen et al., 2010). In most families the mother is the 
principle decision maker related to oral health care for their children. However, extended family 
members such as grandparents all play a critical role in oral health care decisions for the child 
(Hilton et al., 2007). Some parents describe the difficulty of receiving contradictory oral health 
advice from health care providers and family members adding stress to parenting decisions 
(Hilton et al., 2007). 
 Birth order has provided mixed results in the literature pertaining to ECC. Several studies 
concluded that children in families with a greater number of children were at greater risk for 
ECC (Badri et al., 2014) with one identifying fourth born or greater had higher risk for ECC than 
earlier born children (Hallett & O’Rourke, 2003). Family size, the number of adults and children 
in the household, has also been identified as being associated with ECC. Limited resources 
within larger families make it difficult to schedule and pay for preventive oral health services 
(Huntington et al., 2002). Sankeshwari et al. (2013) found that as the number of siblings 
increased so did the prevalence of ECC but not at a significant level, and that birth order did not 
have any association with ECC. The way the family functions can act as a defense against oral 
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health problems (Fisher-Owens et al., 2007). Family’s interest in child’s activities and the 
limitation of screen time have shown to reduce a child’s risk for ECC (Mattila et al., 2000). The 
type of child care received by the family also plays a significant role in the development of ECC. 
Children who spent more than 10 hours a week in a child care facility or being cared for by 
grandparents were significantly more likely to have severe ECC (Qin et al., 2008).  
 Because caregivers are the sole decision makers when it comes to a child’s oral health it 
is important to understand how caregiver characteristics, SES, parenting stress, coping 
mechanisms, and family structure all interact and impact ECC.  Early childhood oral health and 
caries is a multifactorial condition entangled in the complex environmental interactions that are 
shaped by the individual child and family determinants.  
1.4.6 Community Factors Affecting Early Childhood Oral Health 
 A child’s oral health cannot be isolated from family and community influences. The 
mechanism of influence that allows community determinants to impact individual determinants 
is not completely understood. Although it is important to understand the role that community 
factors play in the oral health of children, it is vital to keep in mind that the determinants of 
individual health are not always the determinants of population health. Researchers are 
increasing their attention on understanding how community risk factors operate in conjunction 
with family factors to impact children’s oral health (Congiu et al., 2013). The impact the 
prevalence of ECC has on the community and the health care system at large is substantial but 
has largely been ignored (Patrick at al., 2006). Parents are influenced by norms in the community 
and these norms are transmitted from one generation to another (Van den Branden et al., 2013). 
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Community variables such as social environment, social capital, physical environment, safety, 
and culture are important in understanding the upstream etiology of ECC (Armfield, 2007).  
 The social environment such as neighborhood safety and cohesion along with social 
capital have been recently identified as factors in the literature that influence the oral health of 
children (Congiu et al., 2013; Fisher-Owens at al., 2007). Some research suggests that the social 
environment (Hooley et al., 2012) along with social networks and relationships play a role in the 
utilization of oral health services (Baldani et al., 2011). In addition to individual and family 
predictors of ECC, neighborhood disadvantage status, level of urbanization (both high and low), 
and low levels of neighborhood development have all been associated with increased caries risk 
(Han et al., 2013; Hooley et al., 2012). Neighborhood characteristics have been shown to impact 
the prevalence and severity of ECC when other individual and family factors were controlled for 
(Tellez, Sohn, Burt, & Ismail, 2006). Children residing in rural environments are much more 
likely to experience caries than children in non-rural environments. Milgrom et al. (2013) 
concluded 73% of preschool aged children in rural areas suffered from ECC compared to 51% in 
urban areas. Beyond the social environment, the networks of relationships that operate within a 
community also play an important role in oral health and oral health service utilization. 
 It is known that social support from families and communities is associated with better 
health; however, the importance of factors related to social capital has been under researched in 
their role in the development of ECC and utilization of oral health services (Hashim, Williams, 
& Thomson, 2011). Social factors often act in combination with other community factors such as 
neighborhood cohesion, and family factors such as SES to have a significant impact on preschool 
children’s oral health status (Sankeshwari et al., 2013). To illustrate that neighborhoods provide 
unique associations to oral health, Tellez et al. (2006) surveyed neighborhoods, assessing the 
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levels of social capital, and concluded that the severity of caries in children was significantly 
negatively associated with the number of churches in a neighborhood and positively associated 
with the number of grocery stores. The church acted as a proxy measure for social capital 
because it is often the center of spiritual, social, and political support within many communities 
(Tellez et al., 2006).   
 Factors related to the physical environment such as safety, access to fluoridated water 
sources, built environment, and other resources are important factors in early childhood oral 
health (Fisher-Owens et al., 2007). Children living in unsafe housing with the presence of pests, 
toxins such as lead, weapons, and drugs have significantly decreased health status, including oral 
health (Ismail, 2009). Lack of access to healthy foods, or living in a food desert leads to poor 
nutrition options and increased sugar consumption which are significant factors related to 
increased risk of ECC (Telllez et al., 2006). Communities with higher crime rates and few 
transportation options also have increased prevalence of ECC (Tellez et al., 2006). Lack of 
transportation to an oral health clinic has previously been cited as a barrier to the seeking out oral 
health services.             
     Culture in the community strongly influences oral health beliefs, practices, and 
customs (Fisher-Owens et al., 2007). Poor teeth and poor oral health have different meaning to 
different segments of society (Patrick et al. 2006). These cultural attitudes toward children’s oral 
health are represented as norms in communities and are often passed from one generation to 
another. Culturally influenced factors such as feeding practices, tradition, importance of oral 
health, and acknowledgement of ECC as a disease vary across communities leading to increased 
ECC risk in certain ethnic minority groups across the country (Hilton et al., 2007).  
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 Early childhood oral health is influenced by community variables in a complicated 
synthesis of risk factors from caregivers, family, and child components. Though not as well 
understood as the traditional determinants of oral health, it is important to investigate the 
interaction of these upstream risk factors as related to early childhood oral health and how they 
impact the prevalence of ECC in communities. 
1.5 Conceptual Framework 
 To date most research has focused on the association between ECC and individual 
attributes such as biological risk factors and socio-demographic factors, ignoring the larger social 
and cultural contexts in which the individual characteristics occur. It was not until recently that 
there has been an increased movement in research on ECC toward investigating these broader 
ecological influences. Taking an ecological perspective on ECC allows for the investigation of 
the interaction between the multiple levels of influence from individual and neighborhood 
factors, to institutional and organizational factors, while exploring reciprocal causation and 
interaction. This combination of variables across levels can yield more clinically relevant results 
than models utilizing single causative factors (Matilla et al., 2000). Despite the shift in focus 
from a traditional biomedical model of disease and diagnosis, the understanding of the 
interaction between these socio-cultural factors and etiology of ECC still remains largely unclear 
(Hooley et al., 2012).  
 Several models have attempted to conceptualize this interaction. A model proposed by 
Petersen focused on the socio-behavioral risk factors of oral health and utilization of oral health 
services. Petersen concluded that proximal modifiable risk factors such as diet, use of oral health 
services, and hygiene practices need to be focused on in adults (Petersen, 2005). This model, 
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though it provides an excellent conceptualization of the role socio-behavioral factors play in 
adults, is incomplete in that it excludes child level and environmental determinants. Other 
researchers have worked on identifying and expanding the current oral health determinants 
paradigm. Ismail identifies what he calls ‘universes of influence’ on children’s overall health. 
These universes range from perinatal influences to national health services infrastructure (Ismail, 
2003); this model aims to identify the multiple contexts in which a child’s health takes place, and 
how these contexts interact in the identification and management of ECC. Patrick and colleagues 
developed a comprehensive model of influences on oral health disparities over the life course; 
their model shows a dynamic process of distal, intermediate, and proximal factors and their 
sequence over time and how it leads to oral health disparities, and access to and utilization of 
oral health services (Patrick et al., 2006). Patrick et al.'s model provides an excellent life course 
perspective on the cumulative effects of health disparities on oral health, but lacks focus on the 
multi-level antecedents important in the exploration of the etiology of ECC. The main limitation 
to all of the previously discussed broad conceptualization models is that they were not created 
for the unique set of challenges that early childhood oral health entails.   
 The conceptual model of influences on children’s oral health proposed by Fisher-Owens 
and colleagues (2007) has been identified as our best fit model and is the foundation of this study 
(Figure 1). The model is based on a comprehensive review of oral health literature and 
incorporates many breakthroughs of social epidemiology in the past 25 years. For example, the 
inclusion of time in the model recognizes the changing dynamic of child-host factors in oral 
health diseases as the child ages. There are five key areas of health that Fisher-Owens identifies; 
genetic and biological factors, social environment, physical environment, health behaviors and 
dental and medical care. These key domains cut across three levels recognizing the complex 
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interactions of child, family, and community level factors and the impact they have on oral 
health outcomes. The study of children’s oral health from an ecological perspective is in its 
infancy; the model by Fisher-Owens and colleagues (2007) provides a comprehensive 
framework for research and policy development efforts to improve children’s oral health status.  
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Figure 1.1. Conceptual Framework of Influences on Children’s Oral Health. Adapted from 
“Influences on children’s oral health: a conceptual model” by Fisher-Owens, S.A., Gansky, S.A., 
Platt, L.J., Weintraub, J.A., Soobader, M.J., Bramlett, M.D.,Newacheck, P.W. (2007). 
Pediatrics, 120(3),e510-e520. doi:10.1542/peds.2006-3084. Copyright 2007 by the American 
Academy of Pediatrics. Reprinted with permission.  
Within each level there are multiple determinants of oral health that can be linked back to 
the 5 key areas and how they interact to influence oral health. Child level influences are those 
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that have direct impacts on children’s oral health. The first domain identified on this level is 
considering the role that the child’s genetic and biologic endowment play in affecting oral health 
status. Biological characteristics such as S. mutants colonization, and salivary flow are included 
in this domain. In relation to the physical and demographic attributes of the child, race and 
ethnicity are included along with birth weight and gender. The health behaviors and practices 
domain focuses on determinants of diet and nutrition, and proper bottle feeding practices. The 
utilization of dental health services contains such important determinates such as receipt of 
preventive services (fluorides and sealants), and the dental insurance status of the child. 
Developmental characteristics; such as the child being at risk for developmental delay, coping or 
social skills, are important determinants of good children’s oral health.    
 Family domains in this level focus on the way that family’s directly or indirectly supports 
the child’s oral health. Family determinants include: family functioning, activities, how a parent 
engages the child in activities and social support. Additionally, the health status of the parents, 
health behaviors, socioeconomic status, and family composition are included in this domain. 
Abuse can cause dental injury and is included in this level also. Culture as identified in the 
family level is related to the primary language spoken indicating degree of acculturation.  
 Community level influences on children’s oral health provide a context in which all the 
other levels operate and influence children’s oral health. Community domains include: the social 
environment such as neighborhood cohesion, social capital, and physical safety of the 
community. The role that the physical environment plays in oral health; i.e., water fluoridation, 
availability of healthy foods, and other built environment characteristics are included in this 
level. Characteristics of the dental care system and health care system, such as acceptability and 
accessibility of services include: insurance coverage, availability of pediatric dentists, and 
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presence of preventive care options in the community. In addition to being included in the family 
domain culture is included in the community domain also. Cultural norms, beliefs, and dietary 
practices all influence oral health related behaviors and likelihood of seeking care.    
1.6 Methods 
1.6.1 Data Source 
 The data were obtained from the 2011/2012 National Survey of Children’s Health 
(NSCH) administered between Feb 28, 2011 and June 25, 2012 (NSCH, 2013). The NSCH is 
funded by the United States Department of Health and Human Services (DHHS), Health 
Resources and Services Administration (HRSA), and the Maternal and Child Health Bureau. The 
objective of the NSCH is to evaluate the physical and emotional health of children, as well as 
other factors that relate to the well-being of children aged 0 to 17 years (CDC, 2013). A 
complete list of items assessed by the NSCH survey can be found at: 
http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch. The NSCH is a cross-
sectional telephone survey of US households with at least one child aged 0 to 17 years, utilizing 
a random-digit-dial (RDD) sample of landline telephone numbers, and supplemented with an 
independent RDD sample of cell phone numbers (CDC, 2013). If more than one child lived in 
the home, a child was randomly selected as the study child, about whom the interview was to be 
completed.  A parent or guardian knowledgeable of the study child’s health and health care was 
asked to complete the NSCH interview (CDC, 2013). The NSCH is representative of all non-
institutionalized children aged 0 to 17 years old residing in the United States (CDC, 2013). The 
data are publicly available and this study was deemed exempt from review by the East Tennessee 
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State University Institutional Review Board. Analyses were performed using SPSS version 22.0 
(SPSS).  
1.6.2 Sample 
 The sample for this study was derived from the original 95,677 households nationwide 
with age eligible children that completed detailed interviews. Children aged 1 to 5 years 
inclusive were selected as cases for analysis (n=24,875). Children who did not have any natural 
teeth (0.01% nationwide), or who were less than one year old (5.6%) were excluded.  The sample 
was then selected for study children aged 1 to 5 years inclusive of children residing in the HRSA 
region IV (n=4,017). Each case record contains general demographic information, related to the 
child and the child’s household. Other variables include the child’s and parental health, family 
function, neighborhood and community characteristics, and child’s health insurance coverage 
(CDC, 2013). 
 The rationale behind the selection of HRSA region IV is that the smallest unit of analysis 
in the NSCH is the state level, and analysis of a single state resulted in too small of a sample for 
statically meaningful results. Region IV encompasses 8 states in the southeast region of the 
United States including; Kentucky, Tennessee, Mississippi, Alabama, Georgia, North Carolina, 
South Carolina, and Florida.  HRSA region IV was chosen because the states included in this 
region are known to have some of the lowest SES and highest rates of health disparities in the 
country (Pollack et al., 2013).  Data on this region consistently reports increased rates of poverty, 
large medically underserved areas, and a shortage of health professionals. It is because of these 
health disparities and poorer health outcomes that this region was selected for comparison 
(HRSA, 2016).   
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1.6.3 Dependent Variables 
 The first dependent variable examined was reported by the respondent (i.e., guardian) 
regarding whether the child had any oral health problems in the last year. Respondents were 
asked: “had the study child had toothache, decayed teeth, or unfilled cavities in past 12 months”. 
Responses were dichotomous as having at least one oral health problem, or did not report having 
oral health problems. The second dependent variable investigated was if the study child had 
received any type of oral health care. The item asked: “during the past 12 months, did the study 
child see a dentist for any kind of dental care, including check-ups, dental cleanings, x-rays, or 
filling cavities”. Responses were dichotomous as having ever received any dental care, or did not 
receive any dental care. The third dependent variable was related to the condition of child oral 
health problems. The item asked the respondent: “how would you describe the condition of the 
study child’s teeth”. Five response categories of excellent, very good, good, fair, and poor 
condition were recorded, and then collapsed into excellent/ very good/ good condition and fair/ 
poor condition to facilitate descriptive data presentation and analysis. Leaving the dependent 
variable in the five point likert scale certainly provides more information. A dichotomous 
response allows for just as accurate of a measurement from a five point likert scale (Allen & 
Seaman, 2007). Consensus of where the division between categories for dichotomization is 
varied and research as shown that results from the different combinations of responses (excellent, 
very good, good or excellent, very good) are highly interrelated with each other (Jae-Jeong & 
Chuang Lee, 2016). 
1.6.4 Independent Variables 
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 All pertinent variables for the present study were selected from the 2011/2012 NSCH and 
categorized first into child, family, and community factors and then into five domains; genetic 
and biological factors, social environment, physical environment, health behaviors, and dental 
and medical care as defined by Fisher-Owens in the theoretical framework discussed previously. 
Variables included as child factors under the domain of genetic and biological endowments 
included: age (continuous), sex, overall health of the child on a five point likert scale ranging 
from excellent to poor, special health needs as derived using screening questions, risk of 
developmental delay assessed using screening questions categories ranging from not at risk to 
high risk, and birth weight (normal vs low birth weight (<2500g)).  Amount of daily screen time 
categorized (0-30 minutes, 31-90 minutes, 91-120 minutes, and more than 120 minutes) using 
AAP guidelines for children screen time.  In the conceptual model screen time is included under 
the health behaviors domain, whereas the presence of any type of insurance for the study child is 
included in the dental and medical care domain. Factors assessed in the social environment 
include race and ethnicity of the study child and birth position of the study child relative to other 
children in the household. A detailed list of all screening questions used is included in appendix 
A.   
 Family factors included in analysis comprised the total number of adults and children in 
the household, the structure of the family unit ranging from single parent to two parents married, 
and if the study child receives 10 or more hours of care outside the home. The domain related to 
health behaviors is represented by the parents reported ability to cope with stress, mothers 
overall health on a five point likert scale ranging from excellent to poor, age of mother 
(continuous), educational level of mother, and presence of tobacco use in the home. Household 
poverty level based on State Children’s Health Insurance Preprogram (SCHIP) guidelines, and 
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adverse family experiences as derived from screening questions were used as indicators in the 
physical environment domain.  
   Community factors were selected and evaluated across four domains in the Fisher-Owens 
model (social environment, physical environment, health behaviors, and dental and medical 
care). Dental care system characteristics included if the mother felt that health care providers 
were sensitive to the family’s values and customs, and if the child had an unmet dental need in 
the past year. The physical environment such as  the presence of neighborhood amenities; 
sidewalks, playgrounds, recreation centers and libraries along with detracting elements such as 
litter, dilapidated housing, broken windows and graffiti are all considered within the community 
determinants. The social environment as related to childhood oral health is represented by the 
reported neighborhood cohesion. Neighborhood cohesion was evaluated using several questions 
such as: people in my neighborhood help each other out, watch out for each other’s children, are 
people I can count on, and if there are adults nearby who I trust to help my child. Also included 
in the social environment is a variable indicating if the area the respondent resides in is defined 
as a metropolitan statistical area. According to the U.S. census bureau a metropolitan statistical 
area is defined as a city having a core urban area of a population of 50,000 or more (U.S. Census 
Bureau, 2016).     
1.6.5 Statistical Analysis 
Aim 1. Descriptive statistical summaries were calculated for all demographic and 
independent variables as grouped by child, family, and community characteristics. Responses for 
the dependent variable “study child had a toothache, decayed teeth, or unfilled cavities in past 12 
months” were defined as having at least one oral health problem, or did not report having oral 
health problems. Simple logistic regression analysis was performed on the independent variables. 
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Reference groups for the independent variables were identified as the last category in the 
variable. This method was chosen over other options to increase the consistency between 
variables. The first category of the variable was not always the most frequently selected 
response, nor was there a normative group identified in the literature to be set as a reference 
group. Multiple logistic regression analysis using a forward selection methodology was 
conducted allowing for an efficient way to control for several variables simultaneously. The cut 
off p value to determine inclusion in the final model was 0.01. Forward selection is the practical 
approach due to the number of independent variables being evaluated. However, the key benefit 
of using forward selection is the simplicity of the final model (Agresti, 2002). Both national and 
HRSA models were compared. 
Aim 2. The dependent variable “utilization of oral health care services in the past year for 
the study child”, was categorized as the study child having ever received any dental care in the 
last 12 months, or did not receive any dental care in the last 12 months. Independent variables 
were grouped according to child, family, and community characteristics. Simple logistic 
regression analysis was performed on the independent variables. Reference groups for the 
independent variables were identified as the last category in the variable. This method was 
chosen over other options to increase the consistency between variables. The first category of the 
variable was not always the most frequently selected response, nor was there a normative group 
identified in the literature to be set as a reference group. Multiple logistic regression analysis 
using an investigator driven selection methodology was conducted allowing for an efficient way 
to control for several variables simultaneously. The cut off p value to determine inclusion in the 
final model was 0.20.  
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Aim 3.The parent's perception of the study child’s teeth was evaluated as the dependent 
variable. Responses were collapsed down from three response categories (excellent/very good, 
good, and fair/poor), into two (excellent/very good and good/fair/poor). The association between 
child, family, and community factors and parent’s perception of their child’s oral health was 
evaluated using simple logistic regression methods. Further, the mediating effect of the 
utilization of oral health services on the relationship between child, family, and community 
factors and parental perceptions of child’s oral health status was tested using Baron and Kenny’s 
four step method.  
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CHAPTER 2 
CHILD, FAMILY, AND COMMUNITY CORRELATES OF EARLY CHILDHOOD ORAL 
HELATH PROBLEMS 
2.1 Abstract 
Background / Objective: The aim of this study was to investigate child, family, and community 
correlates of oral health problems among a nationally representative sample of U.S. and Health 
Resources Service Administration (HRSA) region IV children aged 1 to 5 years. 
Methods: The data were obtained from the 2011/2012 National Survey of Children’s Health. 
Descriptive statistical summaries were calculated for all independent variables grouped as child, 
family, and community factors. The dependent variable evaluated was defined as the child 
having at least one oral health problem in the past 12 months. Multiple logistic regression 
analysis using a forward selection methodology was conducted to identify correlates of oral 
health problems. 
Results: In the national sample (n=24,875), 9.7% of caregivers reported that the child had an oral 
health problem in the past 12 months. The HRSA region IV sample (n=4,017) reported 10.2% of 
children having had an oral health problem in the last year. The final model composed of child, 
family, and community factors, indicated that increasing age of the study child and mother’s 
education of high school or less, were associated with oral health problems in both samples. 
Additionally, children with an unmet dental need were less likely to have had an oral health 
problem in the past 12 months.   
Conclusion: Our results begin identifying the unique constellation of risk factors that contribute 
to early childhood oral health problems. Results can be used to support policy development, 
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improve access to care, and develop programs that will make a difference in early childhood oral 
health.    
2.2 Introduction 
 Early childhood caries (ECC), and poor oral health among preschool aged children 
remains the single most common chronic childhood condition in the United States, occurring five 
times more frequently than asthma, and seven times more frequently than hay fever (USDHHS, 
2000). Considered to be a critical developmental time period, children aged 0 to 5 years 
constitute one of the most vulnerable segments of our population, and are bearing a 
disproportionate burden of oral disease (Kagilara, Niederhauser, & Stark 2009). During the early 
childhood years oral health is more critical than any other time in life, because oral health habits 
are established that will be carried into adulthood (Mattila, Rautava, Sillanpaa, & Paunio, 2000). 
 Dental caries is the distinctive and destructive process that leads to tooth decay (Menon, 
Nagarajappa, Ramesh & Tak, 2013). In the U.S. the prevalence of ECC is increasing, and the 
average age of the first carious lesion is decreasing. It is estimated that 20% of infants 12 to 23 
months have at least one sign of a decayed surface (Bugis, 2012). The most recent national data 
on prevalence of caries in 2 to 5 year-olds showed an increase from 24.23% in the 1988-1994 
National Health and Nutrition Examination Survey (NHANES) to 27.90% in the 1999-2004 
NHANES, indicating that 72% of decayed surfaces remain untreated in preschool children 
(Brown, Wall, & Lazar, 2000). 
 The etiology of early childhood oral health is multi-factorial involving complex 
interactions between child factors (such as biology), family factors (such as economic status), 
and community factors (such as neighborhood amenities) (Ashkanani & Al-Sane, 2012). Despite 
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the far-reaching impacts that early childhood oral health has on families, communities and the 
health care system there is a significant lack of data on this age group hindering the 
understanding of the etiology and epidemiology of the disease (Tinanoff & Reisine, 2009). The 
lack of data can be attributed to the difficulty in accessing and performing oral examinations on 
preschool aged children (Tinanoff, Kanellis, & Vargas, 2002).  The absence of an established 
case definitions and the exclusion of pre-cavitated lesions, and white spot lesions in national data 
that is available most certainly underestimates the true prevalence of ECC (Vargas & Ronzio, 
2009). Additionally, because there is not a national oral health database, data on the state and 
local level is nearly nonexistent, making it extremely difficult to evaluate oral health conditions 
at these levels (Krause, May, Lane, Cossman, & Konrad, 2012). 
 Preschool aged children still bear a disproportionate burden of poor oral health, and have 
received little attention in understanding, and preventing the disease. The consequences of ECC 
reach far beyond the immediate ones to the child, to negatively impacting family function, and 
recourses, and then to the health care system at large. The Health Resource Service 
Administration region IV makes up the southeastern part of the United States. Data on this 
region consistently reports increased rates of poverty, large medically underserved areas, and a 
shortage of health professionals (HRSA, 2016). As a significant public health problem more 
investigation needs to be done to gain further information about early childhood oral health 
problems on the national and regional levels. A better understanding of the problem of early 
childhood oral health and its epidemiology and correlates can lead to significant improvements 
in the oral health of preschool aged children. 
 The most common immediate physical morbidity of poor oral health in children is pain. 
In 5 year olds with ECC, 12% reported having had a toothache (Gussy, Waters, Walsh & 
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Kilpartick, 2006). Oral pain interferes with a child’s ability to chew food, resulting in modifying 
their eating preferences, and prohibiting them from acquiring the proper nutrition to grow, 
affecting anthropometric status. Poor oral health and chronic dental diseases often continue on 
into adulthood and have been identified as antecedents to many common diseases prevalent in 
adulthood such as diabetes, heart disease, and stroke (USDHHS, 2000).  
 The effects of poor oral health reach beyond the child and lead to widespread issues in 
the family and to the health care system at large. Parents report sleepless nights, and lost hours 
from work from having to stay home to care for a child (Savage, Lee, Kotch, & Vann, 2004). 
The impact that ECC have on the health care system result in an increase in emergency room 
visits, and significantly higher treatment costs (Colak, Dulgergil, Dalli, & Hamidi, 2013). 
      Even though early childhood oral health is recognized as being multi-factorial in nature, 
traditionally children’s oral health research has focused on biological factors. This limited focus 
has created a gap in knowledge of how child, family, and community level determinants impact 
the oral health of children. The aim of this study is to investigate child, family, and community 
correlates of oral health problems among a nationally representative sample of U.S. and Health 
Resources Service Administration (HRSA) region IV children aged 1 to 5 years. 
2.3 Methods 
 The conceptual model of influences on children’s oral health proposed by Fisher-Owens 
and colleagues (2007) was used as the framework for this study. There are five key areas of 
health that Fisher-Owens identifies; genetic and biological factors, social environment, physical 
environment, health behaviors and dental and medical care. These key domains cut across three 
levels recognizing the complex interactions of child, family, and community factors and the 
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impact they have on oral health outcomes. The study of children’s oral health from an ecological 
perspective is in its infancy; the model by Fisher-Owens and colleagues (2007) provides a 
comprehensive framework for research and policy development efforts to improve children’s 
oral health status.  
2.3.1 Data Source 
 The data were obtained from the 2011/2012 National Survey of Children’s Health 
(NSCH) administered between Feb 28, 2011 and June 25, 2012 (NSCH, 2013). A complete list 
of items assessed by the NSCH survey can be found at: 
http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch.  A parent or guardian 
knowledgeable of the study child’s health and health care was asked to complete the NSCH 
interview (CDC, 2013). The sample for this study was derived from the original 95,677 
households nationwide with age eligible children that completed detailed interviews. Children 
aged 1 to 5 years inclusive were selected as cases for analysis (n=24,875). The sample for HRSA 
region IV consisted of 4,017 children aged 1 to 5 years old.  
2.3.2 Variables 
The dependent variable examined was reported by the respondent (i.e., guardian).  
Respondents were asked: “had the study child had toothache, decayed teeth, or unfilled cavities 
in past 12 months”. Responses were dichotomous as having at least one oral health problem, or 
did not report having oral health problems in the past 12 months. 
 All pertinent independent variables for the present study were selected from the 
2011/2012 NSCH and categorized first into child, family, and community factors and then into 
five domains; genetic and biological factors, social environment, physical environment, health 
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behaviors, and dental and medical care as defined by Fisher-Owens in the theoretical framework 
discussed previously. The subset of variables that were selected for the study as directed by the 
literature is included in table 2.1. A complete list of variables in the 2011/2012 NSCH can be 
found at: http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch. 
2.3.3 Analysis 
 Simple descriptive statistics (means, medians, standard deviations, ranges, and 
proportions) for the primary dependent variable, and independent variables grouped as child, 
family, and community characteristics were conducted.  The dependent variable is dichotomous, 
and was coded as either "Yes" for "having at least one oral health problem", or as "No" for "did 
not report having oral health problems". Reference group for the dependent variable was defined 
as “No” did not report having an oral health problem. Simple logistic regression analysis was 
performed to evaluate the association between the oral health problem, and independent 
variables at child, family, and community levels. Reference groups for the independent variables 
were defined as “No” or some other meaningful category. This method was chosen over other 
options to increase the consistency between variables. The first category of the variable was not 
always the most frequently selected response, nor was there a normative group identified in the 
literature to be set as a reference group. Multiple logistic regression analysis was also conducted 
to identify child, family and community correlates of oral health problems. Variables associated 
with the outcome variable, with a p value of 0.20 or less were included in the multiple logistic 
regression models as potential explanatory variables. In addition, the selected and excluded 
variables were checked for scientific plausibility. Additional diagnostic tests conducted on the 
final model failed to detect the presence of strong collinearity between independent variables.   
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 Multiple logistic regression analysis using a forward selection methodology was 
conducted allowing for an efficient way to control for several variables simultaneously. The cut 
off p value to determine significance in the final model was 0.01. Forward selection is the 
practical approach due to the number of independent variables being evaluated. However, the 
key benefit of using forward selection is the simplicity of the final model (Agresti, 2002). Both 
national and HRSA models were compared. 
2.4 Results  
 In the national sample (n=24,875), 9.7% of caregivers reported that the child had an oral 
health problem (defined as child had a toothache, decayed teeth, or unfilled cavity) in the past 12 
months. The HRSA region IV sample (n=4,017) showed a slight increase in prevalence reporting 
10.2% of children having had an oral health problem in the last year.    
2.4.1 Child Factors 
 With regard to the child factors, the national and HSRA populations were similar in most 
respects (Table 2.1). Children in both the national and HRSA samples were relatively young 
(M=3.08, SD=1.42, and M=3.11, SD=1.41 respectively; p=0.21), there were slightly more males 
in each (50.7%, and 50.5% respectively; p=0.83), and significantly more children in the national 
sample were reported to have excellent, very good, or good overall health (98.0%, and 97.8% 
respectively; p<0.001). Other demographic characteristics were similar as well. The largest 
difference was seen in race/ethnicity with approximately half as many children reported as Black 
(Non-Hispanic) in the National population (9.3%, vs 18.4%; p<0.001). 
 In both the national and HRSA populations, older children were more likely to have an 
oral health problem (OR=1.71[1.65, 1.77], and OR=2.54 [1.56, 1.89] respectively) (Table 2.2). 
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The Parents’ Evaluation of Developmental Status (PEDS) composite score was also an important 
factor. When compared to children scored as high risk, no or low risk children were less than 
half as likely to have had an oral health problem (OR=0.47 [0.42, 0.53], and OR=0.43 [0.32, 
0.56] respectively), and similarly moderate risk children were also less likely to have had an oral 
health problem (OR=0.63 [0.55, 0.73], and OR=0.54 [0.38, 0.77] respectively). Another 
important factor was race/ethnicity. Each group was compared to Multi-racial/Other. Those 
reporting Hispanic and Black (Non-Hispanic) did not differ significantly from the Multi-
racial/Other group. However, in both populations, there was a significant difference for the 
White (Non-Hispanic) group with those children being less likely to have had an oral health 
problem in each case (OR=0.57 [0.51, 0.65], and OR=0.58 [0.41, 0.82] respectively). 
  The child’s health, whether they had a special health care need, and low birth weight 
were also significant to varying degrees in both samples indicating that a child being healthier in 
general were also less likely to have oral health problems. For child’s overall health, those 
reported as excellent/very good were less likely to have oral health problems when compared to 
those whose overall health was reported as good/fair/poor (OR=0.63 [0.41, 0.69], and OR=0.56 
[0.51, 0.64] respectively). Birth position and gender both showed a significant effect in the 
national population with only children being less likely to have oral health problems (OR=0.79 
[0.72, 0.86]), and males being more likely to have oral health problems (OR=1.12 [1.03-1.22]). 
While birth position and gender were not statistically significant in the HRSA region IV 
population, the estimated effects are similar (OR=0.83 [0.67, 1.04], and OR=1.15 [0.93, 1.43] 
respectively). 
 The Multiple Logistic Regression models using forward selection yielded the same 
variables in the models for both the national and HRSA region IV populations related to child 
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factors (Table 2.2). Age had a similar effect in both the national and HRSA region IV 
populations with older children being more likely to have had a problem (OR=1.71 [1.65, 1.78], 
and OR=1.70 [1.54, 1.87] respectively). Race/Ethnicity were also similar in both samples with 
White (Non-Hispanic) children being less likely to have had an oral health problem (OR=0.57 
for both). The effect of the PEDS score saw a greater difference between the two models, but 
were similar with a lower effect for the no or low risk group compared to the high risk group 
(OR=0.63 [0.55, 0.72], and OR=0.54 [0.40, 0.72] respectively). The moderate risk group also 
saw a lower effect relative to the high risk group (OR=0.80 [0.68, 0.93], and OR=0.63 [0.43, 
0.91] respectively). 
2.4.2 Family Factors 
 The family factors are largely similar for both the national and HRSA region IV 
populations (Table 2.1). Adverse child experiences (ACE) scores were different between the 
national and HRSA samples with fewer children experiencing 0-1 ACE in the HRSA region IV 
sample (86.7%, and 84.9% respectively; p<0.001). More mothers in the national sample reported 
having some post-secondary education (73.8%, and 70.2% respectively; p<0.001). The largest 
disparities between the groups were in poverty level and family structure. The national 
population saw lower numbers in the 0-199% FPL group (38.4%, vs 45.5%; p<0.001), and 
higher numbers in the ≥400% group (32.5%, vs 26.0%; p<0.001). Additionally, the national 
population also had fewer children from non-two parent households (22.0%, vs 28.5%; p<0.001). 
 Based on the simple logistic regression analysis several variables were associated with 
odds of the child having oral health problems for both samples (Table 2.3). Children with lower 
ACE Scores were less likely to have oral health, with 0 ACE vs ≥2 ACE having the strongest 
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association in both the national and HRSA region IV populations (OR=0.42 [0.37, 0.47], and 
OR=0.49 [0.37, 0.65] respectively). Poverty level also had a significant effect, particularly with 
the 0-199% FPL group compared to the ≥400% group (OR=2.42 [2.14, 2.71], and OR=2.49 
[1.85, 3.33] respectively). Mother’s education and family structure had a significant association 
with a child having oral health problems in both the national and HRSA region IV populations. 
Children whose mothers had some high school education were more likely to have had a dental 
health problem compared to those with post-secondary education (OR=2.73 [2.37, 3.12], and 
OR=2.70 [1.97, 3.68] respectively), as were those whose mothers who graduated high school 
with no post-secondary education (OR=1.90 [1.73, 2.11], and OR=1.65 [1.28, 2.13] 
respectively). The two parent (biological/adopted) family structure was less likely to have a child 
that had an oral health problem when compared to the other family structure group (OR=0.55 
[0.47, 0.64], and 0.47 [0.34, 0.65] respectively). In both samples, the two parent 
(biological/adopted) family structure was the only group with a significant effect when compared 
to the other group. 
 The number of children in the household was strongly associated with oral health 
problems for the national population, but not with the HRSA region IV population. Specifically, 
children from households with only one child are less likely to have oral health problems 
compared to children from households with at least 4 children (OR=0.62 [0.53, 0.72]). 
Households with two adults were less likely to have reported oral health problems for both the 
national and HRSA region IV populations (OR=0.68 [0.62, 0.75] and OR=0.67 [0.53, 0.85]). 
Tobacco use in the home was strongly associated with fewer oral health problems for both 
populations (OR=0.67 [0.61, 0.74] and OR=0.72 [0.58, 0.89]).  
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 The multiple logistic regression models for the national population identified ACE score, 
number of children in household, mother’s overall health, poverty level, mother’s age, mother’s 
education,  and child care outside home as significant correlates of childhood oral health 
problems. All of the same factors for the HRSA region IV model are included in the national 
model, but the HRSA region IV model did not include number of children, mother’s health or 
family structure (Table 2.3). Poverty level is highly significant in both models. In both the 
national and HRSA region IV models, those in the 0-199% FPL group were less likely to have 
had an oral health problem when compared to the ≥400% group (OR=1.92 [1.67, 2.20], and 
OR=2.41 [1.66, 3.50] respectively). Mother’s education also had a significant effect in each 
model. Both groups where the mother had no post-secondary education were more likely to have 
children with oral health problems with the larger effect between the some high school and 
beyond high school groups (OR=1.97 [1.56, 2.13], and OR=2.19 [1.53, 3.10] respectively). 
Mother’s age, and child care outside the home were not significant in either sample individually, 
however they were significant in the multiple logistic regression models when taking other 
factors into account. 
2.4.3 Community Factors 
 Community factors were similar for the National and HRSA region IV populations. In 
both groups, a very similar percent of children had unmet dental needs 26.7%, vs 26.0% 
respectively; p=0.82) (Table 2.1). Neighborhoods that were reported as having no detracting 
elements were reported for most respondents in both the National and HRSA populations, 
however there was a significant difference between the samples(71.4%, 74.6% respectively; 
p<0.001). The largest difference between the two samples was for neighborhood amenities. 
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Fewer respondents in the national population reported having two or fewer neighborhood 
amenities (21.6% vs 34.9%; p<0.001).  
 All of the community factors were strongly associated with oral health problems for the 
national population (Table 2.4). With the HRSA region IV population, only unmet dental needs, 
detracting neighborhood elements and residence in a metropolitan statistical area (MSA) had a 
notable association with oral health problems. However, the community factors with weaker 
associations had similar odds ratios as the corresponding factors in the National population. 
Unmet dental needs had the strongest association for the two populations. In both the national 
and HRSA region IV populations, children who reported not having an unmet dental need were 
less likely to experience oral health problems (OR=0.22 [0.16, 0.30], and OR=0.19 [0.09, 0.38] 
respectively) (Table 2.4). A similar effect was also observed for residence in MSA. In both 
cases, non-residence in MSA is associated with not having oral health problems (OR=0.79 [0.70, 
0.88], and OR=0.71 [0.57, 0.88] respectively). Children who lived in neighborhoods with no 
detracting elements were less likely to report oral health problems compared to the 
neighborhoods with 4 detracting elements. Though similar the effect of detracting neighborhood 
elements is weaker in the national population (OR=0.66 [0.52, 0.78] vs OR=0.48 [0.28, 0.83]). 
 Using forward stepwise selection for the multiple logistic regression models, for both the 
National and HRSA region IV models, the only factor in the model is that the child had an unmet 
dental need. In both models children reported as having an unmet dental need had a significant 
association with having fewer oral health problems (OR=0.22 [0.16, 0.30], and OR=0.19 [0.09, 
0.38] respectively) (Table 2.4). 
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2.4.4 Combined Model 
 The final model is a multiple logistic regression model using forward selection, and 
considering child, family, and community factors. For both the National and HRSA region IV 
populations the variables in the final model were the age of child, having an unmet dental need, 
and mother’s education (Table 2.5). Older children were more likely to have had oral health 
problems in both the National and HRSA models (OR=1.81[1.50, 2.22], and OR=2.20 [1.43, 
3.39] respectively). Not having an unmet dental needs is associated with fewer oral health 
problems (OR=0.28 [0.19, 0.43], and OR=0.16 [0.06, 0.42] respectively). The largest difference 
between the two models is the mother’s education. In both models, having some high school is 
associated with children’s oral health problems when compared to beyond high school; however 
the effect is much weaker for the national model. 
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Table 2.1.  
Child, Family, and Community Factors Related to Early Childhood Oral Health by National and 
HRSA Region IV samples [2011/2012 NSCH] 
 
Variable 
 
 
Responses 
 
 
National 
 
HRSA* 
Region 4 
 
 
 
Child Factors 
 Frequency (Percent)or  
Mean (SD) 
    p 
 
Age of Study Child (years) 
 
 3.08 (1.42) 3.11 (1.41) 0.21 
Birth Position of Study Child Only Child 
Siblings 
 
10266 (41.3) 
14609 (58.7) 
1738 (43.3) 
2279 (56.7) 
0.02 
Gender of Study Child Male 
Female 
 
12609 (50.7) 
12246 (49.3) 
2029 (50.5) 
1985 (49.5) 
0.83 
Study Child’s Overall Health Excellent 
Very Good 
Good 
Fair 
Poor 
16542 (66.5) 
5611 (22.6) 
2208 (8.9) 
448 (1.8) 
57 (0.2) 
2603 (64.8) 
930 (23.2) 
349 (9.8) 
76 (1.9) 
14 (0.3) 
<0.001 
Child With Special Health 
Care Need
1 
Yes 
No 
 
3183 (12.8) 
21692 (87.2) 
609 (15.2) 
3408 (84.8) 
<0.001 
Birth Weight 
 
Low Birth Weight (<2500g) 
Normal Birth Weight 
 
2301 (9.5) 
21875 (90.5) 
437 (11.2) 
3464 (88.8)  
<0.001 
Health Insurance for Study 
Child
2
  
Yes 
No 
 
23919 (96.3) 
917 (3.7) 
3845 (95.9) 
164 (4.1) 
0.22 
Daily Screen Time 0 – 30 minutes 
31 minutes – 1.5 hours 
>1.5 hours to 2 hours 
> 2 hours 
 
18754 (76.2) 
4884 (19.9) 
794 (3.2) 
170 (0.7) 
3030 (76.3) 
776 (19.6) 
133 (3.4) 
30 (0.8) 
0.91 
PEDS Composite Score
3 
No or Low Risk 
Moderate Risk 
High Risk 
 
18475 (74.3) 
4041 (16.3) 
2344 (9.4) 
2930 (73.0) 
651 (16.2) 
433 (10.8) 
0.02 
Race / Ethnicity
 
Hispanic 
White (Non-Hispanic) 
Black (Non-Hispanic) 
Multi-Racial / Other 
 
3828 (15.8) 
  15091 (62.1) 
 2269 (9.3) 
 3098 (12.8) 
501 (12.8) 
2358 (60.1) 
723 (18.4) 
342 (8.7) 
<0.001 
     
Family Factors     
Ability to Cope With Day to 
Day Demands of Parenting 
Very Well 
Somewhat Well 
16835 (67.8) 
7679 (30.9) 
2808 (70.1) 
1139 (28.4) 
0.01 
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 Not Very Well 
Not Well At All 
 
256 (1.0) 
52 (0.2) 
44 (1.1) 
13 (0.3) 
ACE Score
4 
 
Child Experienced 0 ACE 
Child Experienced 1 ACE 
Child Experienced ≥2ACE 
 
15973(65.0) 
5343 (21.7) 
3270 (13.3) 
2431 (61.3) 
938 (23.6) 
599 (15.1) 
<0.001 
Number of Children
5
 in 
Household 
 
1 
2 
3 
≥ 4 
 
10266(41.3) 
9526 (38.3) 
3465(13.9) 
1618 (6.5) 
1738 (43.3) 
1529 (38.1) 
537 (13.4) 
213 (5.3) 
0.01 
Number of Adults in 
Household 
 
1 
2 
≥ 3 
 
1999 (8.1) 
17939 (72.4) 
4850 (19.6) 
386 (9.7) 
2736 (68.5) 
871 (21.8) 
<0.001 
Mothers Overall Health 
 
Excellent 
Very Good  
Good 
Fair 
Poor 
 
7801 (33.4) 
8948 (38.3) 
4785 (20.5) 
1522 (6.5) 
287 (1.2) 
1160 ( 31.5) 
1394 (37.8) 
798 (21.4) 
289 (7.8) 
55 (1.5) 
0.01 
Person in Household Use 
Cigarettes, Cigars, or Pipe 
Tobacco 
Yes 
No 
 
 
5895 (23.9) 
18761 (76.1) 
 
1129 (28.4) 
2845 (71.6) 
 
<0.001 
Poverty Level
6 
0-199% FPL 
200-299% FPL 
300-399% FPL 
≥ 400% FPL 
 
9564 (38.4) 
3921 (15.8) 
3295 (13.2) 
8095 (32.5) 
1827 (45.5) 
604 (15.0) 
540 (13.4) 
1046 (26.0) 
<0.001 
Mothers Age (years) 
 
 32.0 (6.7) 32.0 (7.0) 1.00 
Mothers Education  
 
Some High School 
High School Graduate 
Beyond High School 
 
1886 (8.2) 
4164 (18.0) 
17023 (73.8) 
350 (9.6) 
734 (20.2) 
2557 (70.2) 
<0.001 
Family Structure 
 
Two Parent 
(Biological/Adopted) 
Two Parent (Step Family) 
Single Mother 
Other 
 
18506 (75.3) 
 
660 (2.7) 
4015 (16.3) 
1399 (5.7) 
2711 (68.5) 
 
117 (3.0) 
833 (21.0) 
297 (7.5) 
<0.001 
Child Care Outside Home < 10 Hours 
≥ 10 Hours 
 
12587 (50.6) 
12264 (49.4) 
1973 (49.1) 
2042 (50.9) 
0.08 
     
Neighborhood Factors     
Neighborhood Cohesion
7 
Yes 
No 
 
4239 (17.5) 
20043 (82.5) 
728 (18.6) 
3188 (81.4) 
0.08 
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Child Had Unmet Dental 
Need 
Yes 
No 
 
334 (26.7) 
916 (73.3) 
54 (26.0) 
154 (74.0) 
0.82 
Health Care Providers 
Sensitive to Family Values 
and Customs 
Never 
Sometimes 
Usually 
Always 
 
400 (1.7) 
1411 (5.9) 
4171 (17.5) 
17842 (74.9) 
84 (2.2) 
253 (6.6) 
642 (16.8) 
2853 (74.5) 
0.03 
Neighborhood Amenities
8
  None 
1 
2 
3 
4 
 
882 (3.7) 
1391 (5.8) 
2893 (12.1) 
5649 (23.6) 
13072 (54.7) 
272 (7.1) 
401 (10.4) 
670 (17.4) 
987 (25.6) 
1518 (39.4) 
<0.001 
Detracting Elements in 
Neighborhood
9 
None 
1 
2 
3 
 
17417 (71.4) 
4402 (18.0) 
1685 (6.9) 
904 (3.7) 
2939 (74.6) 
674 (17.1) 
237 (6.0) 
92 (2.3) 
<0.001 
Residence in MSA
10 
Yes 
No 
 
13451 (79.2) 
 3528 (20.8) 
2834 (72.0) 
1100 (28.0) 
<0.001 
Note: 
*: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
1: Child with Special Health Care Need derived from several items. See Appendix A 
2: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
3: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
4: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
5: Children defined as anyone under the age of 18 years old. 
6: Based on qualification for State Children’s Health Insurance Program (SCHIP) 
7: Neighborhood Cohesion derived from several items. See Appendix A. 
8: Neighborhood Amenities derived from several items. See Appendix A. 
9: Detracting Elements in Neighborhood derived from several items. See Appendix A.  
10: Metropolitan Statistical Area 
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Table 2.2.  
Simple and Multiple Logistic Regression for Child Factors Related to Child Having Had an Oral 
Health Problem in the Last 12 Months
1
by National and HRSA Region IV samples [2011/2012 
NSCH] 
Variable 
Simple 
National 
(n=23285) 
Simple 
HRSA~ Region IV 
(n=3756) 
Multiple 
National 
(n=23285) 
Multiple 
HRSA~ Region IV 
(n=3756) 
 Reported Oral Health Problem (ref: No Oral Health Problem) 
 
OR [95% CI] 
Age of Study Child 
 
1.71[1.65,1.77]***  2.54 [1.56,1.89]*** 
 
1.71 [1.65,1.78]*** 
 
1.70 [1.54,1.87]*** 
 
Birth Position of Study Child 
     Siblings vs. OnlyR  
 
 
0.79[0.72,0.86]*** 
 
0.83 [0.67,1.04] 
 
- 
 
- 
Gender 
     Female vs. MaleR 
 
 
1.12[1.03,1.22]*** 
 
1.15 [0.93,1.43] 
 
- 
 
- 
Childs Overall Health 
     Excellent / Very 
     Good  
     vs. Good /Fair  
     PoorR 
 
0.63[0.41,0.69]*** 
 
0.56 [0.51,0.64]* 
 
 
- 
 
- 
Child With Special Health 
Care Need2 
     Yes vs. NoR 
 
 
 
0.66[0.59,0.74]*** 
 
 
0.71 [0.55,0.92]** 
 
 
- 
 
 
- 
Birth Weight 
     Normal vs. <2500g 
 
 
1.19 [1.04, 1.37]* 
 
1.38 [1.03,1.85]** 
- - 
Child Health Insurance3 
     Yes vs. NoR 
 
 
1.20 [0.98, 1.48] 
 
1.25 [0.76,2.03] 
 
- 
 
- 
Daily Screen Time 
     0 – 30 min. 
     31 min. – 1.5 hr.         
     >1.5 hr. to 2 hr. 
     > 2 hr.R 
 
 
0.87 [0.53, 1.42]  
1.03 [0.63, 1.69] 
1.03 [0.60, 1.76]  
 
0.61 [0.29,3.21] 
1.27 [0.38,4.29] 
1.14 [0.31,4.28] 
 
 
- 
 
- 
PEDS Composite Score4 
     No or Low Risk 
     Moderate Risk 
     High RiskR 
 
0.47 [0.42, 0.53]*** 
0.63 [0.55, 0.73]*** 
 
0.43 [0.32,0.56]*** 
0.54 [0.38,0.77]*** 
 
 
0.63 [0.55,0.72]*** 
0.80 [0.68,0.93]*** 
 
 
0.54 [0.40,0.72]*** 
0.63 [0.43,0.91]** 
 
Race / Ethnicity 
     Hispanic 
     White (Non-Hispanic) 
     Black (Non-Hispanic) 
     Multi-Racial / OtherR 
 
1.06 [0.92,1.22] 
0.57 [0.51, 0.65]*** 
1.03 [0.88, 1.21] 
 
0.81 [0.54,1.22] 
0.58 [0.41,0.82]** 
1.14 [0.79,1.67] 
 
 
1.04 [0.89,1.22] 
0.57 [0.49,0.65]*** 
1.00 [0.84,1.19] 
 
 
0.74 [0.48,1.13] 
0.57 [0.39,0.80]** 
1.02 [0.69,1.51] 
 
     
Note: 
National (n=24,875) 
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HRSA (n=4,0017) 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Oral Health Problem: Defined as child who have had a toothache, decayed teeth, or unfilled cavities in the past 12 months.  
2: Child with Special Health Care Need derived from several items. See Appendix A 
3: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
4: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
R: Reference 
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Table 2.3.  
Simple and Multiple Logistic Regression for Family Factors Related to Child Having Had an 
Oral Health Problem in the Last 12 Months
1
by National and HRSA Region IV samples 
[2011/2012 NSCH] 
 
 
Variable 
 
Simple 
National 
(n=22695) 
 
Simple 
HRSA~ Region 4 
(n=3577) 
 
Multiple 
National 
(n=22695) 
 
Multiple 
HRSA~ Region 4 
(n=3577) 
 
Reported Oral Health Problem (ref: No Oral Health Problem) 
 
OR [95% CI]             
Ability to Cope With 
Parenting Stress 
     Very Well 
     Somewhat Well 
     Not Very Well 
     Not Well At AllR  
 
 
0.48 [0.23,1.00]* 
0.56 [0.27,1.15] 
1.22 [0.56,2.68] 
 
 
0.56 [0.12,2.51] 
0.77 [0.17,3.49] 
1.67 [0.31,8.81] 
 
 
- 
 
- 
ACE Score1 
      0 ACE 
    1 ACE 
    ≥2ACER 
 
 
0.42 [0.37,0.47]*** 
0.70 [0.62,0.78]*** 
 
 
0.49 [0.37,0.65]*** 
0.85 [0.69,1.06] 
 
 
0.63 [0.54,0.72]*** 
0.82 [0.71,0.93]** 
 
 
0.59 [0.43,0.81]** 
0.85 [0.60,1.18] 
 
Number of Children2 
in Household 
     1 
     2 
     3  
     ≥ 4R 
 
 
 
0.62 [0.53,0.72]*** 
0.72 [0.62,0.85]*** 
0.86 [0.72,1.03] 
 
 
 
0.94 [0.58,1.49] 
1.19 [0.74,1.90] 
1.01 [0.59,1.71 
 
 
 
0.77 [0.64,0.91]** 
0.96 [0.81,1.15] 
0.99 [0.81,1.20] 
 
 
 
- 
Number of Adults in 
Household 
     1 
     2 
     ≥ 3R 
 
 
 
1.20 [1.03,1.41]* 
0.68 [0.62,0.75]*** 
 
 
 
1.23 [0.86,1.74] 
0.67 [0.53,0.85]*** 
 
 
 
- 
 
 
- 
Mothers Overall 
Health 
     Excellent / Very 
     Good  
     vs. Good /Fair  
     PoorR 
 
0.56 [0.52,0.63]*** 
 
 
0.58 [0.45,0.70]*** 
 
 
0.79 [0.71,0.87]*** 
 
 
- 
Tobacco Use in 
Household 
     Yes vs. NoR 
 
 
0.67 [0.61,0.74]*** 
 
 
0.72 [0.58,0.89]** 
 
 
- 
 
 
- 
Poverty Level3 
     0-199% FPL 
     200-299% FPL 
     300-399% FPL 
     ≥ 400% FPLR 
 
 
2.42 [2.14,2.71]*** 
1.54 [1.42,1.66]*** 
1.20 [1.13,1.54]* 
 
 
2.49 [1.85,3.33]*** 
1.89 [1.31,2.75]*** 
1.17 [0.76,1.81] 
 
 
1.92 [1.67,2.20]*** 
1.45 [1.24,1.69]*** 
1.20 [1.00,1.43]* 
 
 
2.41 [1.66,3.50]*** 
2.03 [1.35,3.07]** 
1.33 [0.84,2.08] 
 
74 
 
Mothers Age 1.00 [1,1] 
 
1.01 [0.99,1.03] 
 
1.03 [1.03,1.03]*** 
 
1.03 [1.01,1.05]** 
 
Mothers Education  
     Some High 
School 
     High School 
Grad.    
     Beyond High 
SchoolR 
 
 
2.73 [2.37,3.12]*** 
1.90 [1.73,2.11]*** 
 
 
2.70 [1.97,3.68]*** 
1.65 [1.28,2.13]*** 
 
 
1.97 [1.56,2.13]*** 
1.54 [1.37,1.73]*** 
 
 
2.19 [1.53,3.10]*** 
1.34 [1.00,1.79]* 
 
Family Structure 
     Two Parent 
(Biological/Adopted) 
     Two Parent (Step 
Family) 
     Single Mother 
     OtherR 
 
 
0.55 [0.47,0.64]*** 
1.21 [0.93,1.56] 
0.92 [0.77,1.10] 
 
 
0.47 [0.34,0.65]*** 
1.30 [0.75,2.25] 
0.87 [0.60,1.26] 
 
 
1.24 [0.60,2.57] 
1.99 [0.96,4.20] 
1.44 [0.69,2.96] 
 
 
- 
Child Care Outside 
Home 
     ≥ 10 Hours vs. < 
10R 
 
 
1.02 [0.94,1.10] 
 
 
 
0.84 [0.67,1.04] 
 
 
 
0.80 0.73,0.89]*** 
 
 
 
0.62 [0.48,0.78]*** 
 
Note: 
National (n=24,875) 
HRSA (n=4,0017) 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001  
1: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
2: Children defined as anyone under the age of 18 years old.  
3: Based on qualification for SCHIP 
R: Reference 
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Table 2.4.  
Simple and Multiple Logistic Regression for Community Factors Related to Child Having Had 
an Oral Health Problem in the Last 12 Months
1
by National and HRSA Region IV samples 
[2011/2012 NSCH] 
 
 
Variable 
 
Simple 
National 
(n=779 
 
Simple 
HRSA~ Region 4 
(n=177) 
 
Multiple 
National 
(n=779) 
 
Multiple 
HRSA~ Region 4 
(n=177) 
 
Reported Oral Health Problem (ref: No Oral Health Problem) 
 
OR [95% CI]             
Neighborhood 
Cohesion2 
     Yes vs. No 
 
 
 
1.25 [1.13,1.37]*** 
 
 
1.17 [0.91,1.51] 
 
 
 
- 
 
 
- 
Child Had Unmet 
Dental Need 
     Yes vs. No 
 
 
 
0.22 [0.16,0.30]*** 
 
 
 
0.19 [0.09,0.38]*** 
 
 
 
0.22 [0.15,0.32]*** 
 
 
 
0.18 [0.08,0.39]*** 
 
Health Care 
Providers Sensitive to 
Family Values and 
Customs 
     Never 
     Sometimes 
     Usually 
     AlwaysR 
 
 
 
 
2.02 [1.53,2.65]*** 
1.74 [1.50,2.05]*** 
1.20 [0.39,3.66] 
 
 
 
 
2.02 [1.14,3.56]* 
1.39 [0.94,2.06] 
1.27 [0.97,1.67] 
 
 
 
 
- 
 
 
 
- 
Neighborhood 
Amenities3 
     None 
     1 
     2 
     3 
     4R 
 
 
 
1.20 [0.97,1.50] 
1.46 [1.23,1.74]*** 
1.35 [1.18,1.55]*** 
1.15 [1.04,1.27]* 
 
 
1.11 [0.72,1.70] 
1.31 [0.92,1.86] 
1.32 [0.99,1.78] 
1.22 [0.93,1.61] 
 
 
 
- 
 
 
- 
Detracting Elements 
in Neighborhood4 
     None 
     1 
     2 
     3R 
 
 
 
0.66 [0.52,0.78]*** 
0.78 [0.62,0.95]* 
0.96 [0.76,1.21] 
 
 
 
0.48 [0.28,0.83]** 
0.49 [0.27,0.88]* 
0.69 [0.36,1.32] 
 
 
 
- 
 
 
 
 
 
- 
Residence in MSA5 
     Yes vs. NoR 
 
0.79 [0.70,0.88]*** 
 
 
0.71 [0.57,0.88]** 
 
 
- 
 
- 
     
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY 
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Oral Health Problem: Defined as child who have had a toothache, decayed teeth, or unfilled cavities in the past 12 months.  
2: Neighborhood Cohesion derived from several items. See Appendix A 
3: Neighborhood Amenities derived from several items. See Appendix A 
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4: Detracting Elements in Neighborhood derived from several items. See Appendix A 
5: Metropolitan Statistical Area 
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Table 2.5. 
Combined Model of Child, Family, and Community Factors Related to Child Having Had an 
Oral Health Problem in the Last 12 Months
1
 by National and HRSA Region IV samples 
[2011/2012 NSCH] 
 
Variable 
 
 
National 
(n=674) 
 
HRSA
~
 Region 4 
(n=152) 
 
Reported Oral Health Problem (ref: No Oral Health Problem) 
 OR [95% CI]             
Age of Study Child 
 
1.81 [1.50, 2.22]*** 2.20 [1.43, 3.39]*** 
Child Had Unmet Dental Need 
     Yes vs. No
R 
 
 
0.28 [0.19, 0.43]*** 
 
0.16 [0.06, 0.42]*** 
Mothers Education  
     Some High School 
     High School Grad.    
     Beyond High School
R 
 
2.93 [1.44, 5.90]** 
1.84 [1.13, 3.00]* 
 
 
16.80 [2.93, 96.0]** 
1.22 [0.43, 3.45] 
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY 
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Oral Health Problem: Defined as child who have had a toothache, decayed teeth, or unfilled cavities in the past 12 months.  
R: Reference 
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2.5 Discussion 
We examined the child, family, and community correlates of oral health problems among 
a nationally representative sample of children ages 1 to 5 in the U.S. and HRSA region IV.  Our 
goal was to identify factors associated with the caregivers’ report if the child had a toothache, 
decayed teeth, or unfilled cavities in the past 12 months, using a comprehensive conceptual 
framework of influences on children’s oral health created by Fisher-Owens and colleagues 
(2007). Our results are mostly consistent with the reviewed literature and the effects were similar 
in both the national and HRSA region IV though with slightly different magnitudes.  
 The most recent national data from the 1999-2004 NHANES estimates the prevalence of 
oral health problems in 2 to 5 year olds at 27.90% (Edelstein, Chinn, & Laughlin, 2009). In our 
study we found that approximately 10% of both the national and HRSA region IV respondents 
reported that their child had an oral health problem in the past 12 months. The large difference 
between these values could be the result of the underestimation of oral health problems when the 
data is collected through a self-report measure. This variation is consistent with studies showing 
that caregivers consistently underestimated the prevalence of oral health problems in their child 
(Divaris, Vann, Diane, Baler & Lee, 2012).   
There were also some unexpected results. Family structure is absent in the HRSA region 
IV model, and weaker in the national model. Another unexpected result was the association 
between the number of children in the household and reported oral health problems. Being an 
only child appears to decrease the likelihood of an oral health problem.  
 Our results identify that children with unmet dental needs are less likely to have a known 
oral health problem. It is possible that this association is due to the children who have their 
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dental needs met are more likely to be diagnosed with less severe oral problems. Conversely, 
children with unmet dental needs are more likely to only see a dentist when the problem is 
severe. This has been reported in the literature when often the first dental visit is the result of an 
acute dental need resulting from the consequences of poor oral health (Divaris, et al., 2008)    
 Because caregivers are the intermediating presence between the child and oral health 
factors such as caregiver’s education, oral health knowledge and coping strategies all affect early 
childhood oral health. In the model that combined child, family, and community factors, age of 
the child and unmet dental need were found to be associated with oral health problems; both 
expected and consistent with literature (Brown et al., 2000; Bugis et al., 2012; Savage et al., 
2004). However, when mother’s education was selected there were unexpected results. The 
largest difference between the two models was the mother’s education level. In both cases, a 
mother with some high school was associated with oral health problems when compared to 
beyond high school; however the effect was much weaker for the national model. 
 Because the data for our study were from a cross-sectional design, we were unable to 
determine the direction of any of the resulted associations between child, family, and community 
factors and oral health problems of the study child. Additionally, interpretation of our results 
requires consideration of the fact that all information on the risk factors and oral health outcomes 
was self-reported by the respondent. Our results may also be subject to a variety of biases. 
Because there is not an objective measurement of oral health problems, recall bias could lead to 
the underestimation of the prevalence of oral health problems. Confounding factors and 
collinearity between the child having an unmet dental need and the child, family, and community 
factors evaluated is also a potential limitation of our study. Some of our findings could also be 
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due to the fact that the definition of good oral health is broad and can mean different things to 
different ethnic and cultural groups. 
 Regardless of the limitations we believe that the data allows us to draw valid conclusions 
about the child, family, and community factors associated with the presence of oral health 
problems in the study child. In addition to large sample sizes, the NSCH uses random sample 
selection, validation of measures, and interviewing the most knowledgeable caregiver of the 
child as built in methodologies to minimize potential biases. Strengths of our study are that the 
selection of variables for analysis was directed by the use of a comprehensive conceptual 
framework and informed by the current body of literature on early childhood oral health. Our 
results support valid epidemiological conclusions, allowing us to contribute significantly to 
increasing the understanding of early childhood oral health, and its risk factors in the scientific 
literature. 
2.6 Conclusion  
 Our study evaluated child, family, and community correlates of child’s reported oral 
health problems. These factors have not been studied together previously, thus expanding our 
knowledge and filling a gap in our understanding of early childhood oral health.  The effects of 
poor oral health reach beyond the child and lead to widespread issues in the family and the health 
care system at large.  
 Oral health must become a much higher priority at all levels. Public health professionals 
need to focus on educating caregivers on the importance of preventive oral health behaviors, and 
to implement targeted interventions to significantly reduce the number of children that suffer 
with oral health problems. The pediatric dental workforce needs to be augmented with 
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pediatricians providing regular oral health guidance to parents and dental hygienists working in 
communities that can provide basic procedures such as a fluoride varnish. Additionally 
incentives need to be given to dental students to specialize in pediatric dentistry and to open 
practices in underserved areas. 
 One of the major factors inhibiting further investigation is the lack of suitable data on the 
subject. Adequate data on early childhood oral health correlates impacting oral health outcomes 
needs to be collected for the national population. Collection needs to focus particularly on racial 
and ethnic minorities, underserved rural and urban populations, and community factors.        
 Our results begin identifying the unique constellation of risk factors that contribute to 
early childhood oral health problems. Results can be used to support policy development, 
improve access to care, and develop programs that will make a difference in early childhood oral 
health.  The challenge now is to develop innovative strategies, across disciplines to decrease the 
prevalence of poor oral health in preschool children across the U.S. 
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CHAPTER 3 
CHILD, FAMILY, AND COMMUNITY FACORS AND THE UTILIZATION OF ORAL 
HEALTH SERVICES IN EARLY CHILDHOOD 
 
3.1 Abstract 
Background / Objective: Access to dental care is the leading unmet health need among American 
children, principally in young, low income, minority children. Early access to oral health care is 
critical in the prevention and treatment of early childhood caries (ECC), and any accessibility or 
acceptability barriers perceived by parents can cause delay in seeking treatment for their 
children. As treatment for the child is delayed the severity of ECC increases, and the disease 
becomes more difficult and costly to treat. The purpose of this study was to examine child, 
family, and community factors associated with the utilization of oral health services among U.S. 
and Health Resources Service Administration (HRSA) region IV children aged 1 to 5 years. 
Methods: The data were obtained from the 2011/2012 National Survey of Children’s Health. 
Descriptive statistical summaries were calculated for all independent variables grouped by child 
(such as birth order), family (such as family structure), and community (such as neighborhood 
amenities). A caregiver was asked whether the child received dental care in the past 12 months. 
Multiple logistic regression analysis using an investigator driven stepwise selection methodology 
was conducted. 
Results: Fewer than half (46.7% ) of caregivers in the national sample reported that their child 
had visited a dentist for any kind of dental care, including check-ups, dental cleanings, x-rays, or 
filling cavities in the past 12 months, compared to slightly fewer (46.0%; p<0.001) in the HRSA 
region IV sample. Residing in a metropolitan statistical area (MSA), and living in a 
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neighborhood with more amenities had significant positive effects on children seeing a dentist in 
the past 12 months. Having siblings and residing in a cohesive neighborhood were negatively 
associated with a child having had a dental visit.   
Conclusion: By furthering our understanding of how child, family, and community factors are 
associated with the utilization of oral health services among preschool aged children we will be 
able to identify and remove the barriers preventing children from accessing and using oral health 
care services. The utilization of oral health services in early childhood is the result of a complex 
interaction of factors of the parents’ perceived need, insurance coverage, dental workforce, oral 
health infrastructure, and the social and political contexts of the environments where children 
live. Our results begin identifying the unique constellation of risk factors that contribute to the 
utilization of oral health services. 
  3.2 Introduction 
 Early childhood caries (ECC) among preschool aged children remains the single most 
common chronic childhood condition in the United States (USDHHS, 2000). Early childhood 
caries is a preventable disease that is progressive and cumulative, and if left untreated leads to 
increased new caries risk in primary and permanent dentition (USDHHS, 2000). It is estimated 
that 20% of infants 12 to 23 months have at least one sign of a decayed surface (Bugis, 2012). 
The etiology of ECC is multi-factorial involving complex interactions between child factors 
(such as biology), family factors (such as economic status), and community factors (Ashkanani 
& Al-Sane, 2012). Once the carious process is initiated dental treatment often is not sought until 
ECC advances to a level of severity that causes the child significant pain. Only at this point is 
dental care most commonly sought (Bugis, 2012).   
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 There are several reasons that influence dental care utilization including cost and lack of 
insurance for the child. Even if the child has insurance, accessing a provider in the immediate 
area that accepts insurance are significant barriers to dental service utilization. Once the child has 
access to care, significant delays in receiving treatment or cultural acceptability of dental health 
providers arise as barriers to treatment (Casamassimo, Thikkurissy, Edlelstein, & Maiorini, 
2009). The consequences of these barriers in utilization of oral health services are that almost 
75% of U.S. children under the age of 4 have not received the recommended number of dental 
visits (Kagihara et al., 2009), resulting in an increase of caries experience and severity in 
preschool children causing effects far beyond the individual child.    
 The American Academy of Pediatric Dentistry (AAPD) recommends that every child 
should see a dentist no later than the age of 1, or at the first tooth eruption (Edelstein, Chinn, & 
Laughlin, 2009). The American Academy of Pediatrics (AAP) guidelines recommend that a 
pediatrician or primary care physician conduct an oral health risk assessment and that a dental 
home should be established by the age of 1 (AAP, 2004). The dental home provides preventive 
services based on the child’s caries risk assessment, oral health education, and referral to 
specialists such as oral surgeons, and orthodontists when needed. The establishment of a dental 
home brings children into the dental office early on in development, potentially resulting in good 
oral hygiene habits, better oral health outcomes (e.g., reduction in ECC), and compliance with 
the dental professionals recommended visit schedule (Milgrom et al., 2013). The Federal 
Interagency Forum on Child and Family Statistics (FIFCFS) reported that in 2011, 58% of 
children 2-11 years did not have a dental visit (FIFCFS, 2013) and only one fourth (25.1%) of 
U.S. children aged 2-5 years had a dental visit in 2004 (Edelstein et al., 2009), with the average 
age of a child’s first dental visit as 3 years old (Cloak, Dulgergil, Dalli, & Hamidi, 2013). 
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Children who did not report having a regular checkup had almost two times higher prevalence of 
ECC (61.8%) comparted to those who had regular checkups (32.3%) (Han et al. 2013).  
 Access to dental care is the leading unmet health need among U.S. children, principally 
in young, low income, minority children (Isong et al., 2012). The earlier in life a child receives 
his / her first preventive dental visit the more significant the effect is on the reduction of the 
average dental costs. (Savage, Lee, & Kotch, 2004). Treatment of the consequences of ECC is 
often expensive and has a significant impact on the health care system at large. In the most 
extreme cases ECC is being managed in hospital emergency departments often requiring 
extensive treatment, pain management, and surgical intervention, with the leading pediatric 
admission symptom in many hospitals being dental pain (Casamassimo et al., 2009). In many 
cases these expenses were avoidable had preventive services been utilized (Savage et al., 2004).   
 Having any type of dental insurance coverage is an important factor in dental service 
utilization; however it is not the only determinant in the utilization of oral health services. Other 
factors such as the oral health workforce, the accessibility to services, and the acceptability of 
care are equally important (Vargas, Ronzio, & Hayder, 2003).  Nationwide there is a shortage of 
pediatric dentists and practitioners, and often they do not accept patients that are covered under 
public programs (Patrick et al., 2006). Additionally, some dentists report refusing children 
because of the time that it takes to treat them, or that treatment is too complicated and risky 
(Drummond, Meldrum, & Boyd, 2013).  The acceptability of available dental services is an 
important factor in the utilization of oral health services. A large proportion of minorities do not 
seek care because of a perceived culture gap between them and practitioners, and fear of 
discrimination or mistreatment from oral health providers, especially if they are uninsured or 
covered by public insurance (Naidu, Nunn, & Kelly, 2012). Thus, the utilization of oral health 
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services in early childhood is the result of a complex interaction of factors of the parents’ 
perceived need, insurance coverage, dental workforce, oral health infrastructure, and the social 
and political contexts of the environments where children live.  
 Early access to oral health care is critical in the prevention and treatment of ECC, and 
any accessibility or acceptability barriers perceived by parents can cause them to delay seeking 
treatment for their children. As treatment for the child is delayed the severity of ECC increases, 
and the disease becomes more difficult and costly to treat (Vargas & Ronzio, 2006).  Increasing 
our understanding of the association of factors at child, family, and community levels with 
utilization of oral health services can help fill the information gap related to the epidemiology of 
ECC. The Health Resource Service Administration region IV makes up the southeastern part of 
the United States. Data on this region consistently reports increased rates of poverty, large 
medically underserved areas, and a shortage of health professionals (HRSA, 2016). As a 
significant public health problem more investigation needs to be done to gain further information 
about early childhood oral health problems on the national and regional levels. The purpose of 
this study was to examine child, family, and community correlates associated with the utilization 
of oral health services among U.S. and Health Resources Service Administration (HRSA) region 
IV children aged 1 to 5 years.   
3.3 Methods 
 The conceptual model of influences on children’s oral health proposed by Fisher-Owens 
and colleagues (2007) guided the analysis in this study. There are five key areas of health that 
Fisher-Owens identifies; genetic and biological factors, social environment, physical 
environment, health behaviors and dental and medical care. These key domains cut across three 
levels recognizing the complex interactions of child, family, and community level factors and the 
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impact they have on oral health outcomes. The study of children’s oral health from an ecological 
perspective is in its infancy; the model by Fisher-Owens and colleagues (2007) provides a 
comprehensive framework for research and policy development efforts to improve children’s 
oral health status.  
3.3.1 Data Source 
 The data were obtained from the 2011/2012 National Survey of Children’s Health 
(NSCH) administered between Feb 28, 2011 and June 25, 2012 (NSCH, 2013). A parent or 
guardian knowledgeable of the study child’s health and health care was asked to complete the 
NSCH interview (CDC, 2013). The sample for this study was derived from the original 95,677 
households nationwide with age eligible children that completed detailed interviews. Children 
aged 1 to 5 years inclusive were selected as cases for analysis (n=24,875). The sample for HRSA 
region IV consisted of 4,017 children aged 1 to 5 years old.  
3.3.2 Variables 
 The dependent variable investigated evaluates if the study child had received any type of 
oral health care. The item asked: “during the past 12 months, did the study child see a dentist for 
any kind of dental care, including check-ups, dental cleanings, x-rays, or filling cavities”. 
Responses were dichotomous as having ever received any dental care, or did not receive any 
dental care.  
 All pertinent independent variables for the present study were selected from the 
2011/2012 NSCH and categorized first into child, family, and community factors and then into 
five domains; genetic and biological factors, social environment, physical environment, health 
behaviors, and dental and medical care as defined by Fisher-Owens in the theoretical framework 
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discussed previously. The subset of variables that were selected for the study as directed by the 
literature is included in table 3.1. A complete list of variables in the 2011/2012 NSCH can be 
found at: http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch. 
3.3.3 Analysis 
 Simple descriptive statistics (means, medians, standard deviations, ranges, proportions 
and so on) for the primary dependent variable and independent variables grouped as child, 
family, and community characteristics were conducted. Simple logistic regression analysis was 
performed using logistic regression on the independent variables. Child, family, and community 
variables were analyzed in separate models to evaluate which variables were important within 
each group, and if results were consistent with what are known about each variable 
independently. Independent variables were also evaluated in a combined model to detect 
interplay that may be happening between the child, family and community categories.  Reference 
groups for the independent variables were identified as the last category in the variable. This 
method was chosen over other options to increase the consistency between variables. The first 
category of the variable was not always the most frequently selected response, nor was there a 
normative group identified in the literature to be set as a reference group.  
 Multiple logistic regression analysis using an investigator driven stepwise selection 
methodology was conducted allowing for an efficient way to control for several variables 
simultaneously. Those variables associated with the outcome variable, with a p value of 0.20 or 
less were included in the final multivariable model as potential explanatory variables. In 
addition, the selected and excluded variables were checked for scientific plausibility. Additional 
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diagnostic tests conducted on the final model failed to detect the presence of strong collinearity 
between independent variables.  
Both national and HRSA models were compared. 
3.4 Results 
 Fewer than half (46.7%) of caregivers in the national sample (n=24,875) reported that 
their child had visited a dentist for any kind of dental care, including check-ups, dental cleanings, 
x-rays, or filling cavities in the past 12 months, compared to slightly fewer caregivers (46.0%) in 
the HRSA region IV sample (n=4,017) reporting their child having a dental visit in the past year. 
3.4.1 Child Factors 
 With regard to the child factors, the National and HSRA region IV populations were 
similar in most respects (Table 3.1). Children in both samples were relatively young (M=3.08, 
SD=1.42, and M=3.11, SD=1.41 respectively; p=0.21), there were slightly more males in each 
(50.7%, and 50.5% respectively; p=0.83), and significantly more children in the national sample 
reported to have excellent, very good, or good overall health (98.0%, and 97.8% respectively; 
p<0.001). Other characteristics were similar as well. The largest difference was seen in 
race/ethnicity with approximately half as many children reported as Black (Non-Hispanic) in the 
National population (9.3% vs 18.4% respectively; p<0.001). 
 In the simple logistic regression models, multiple variables were associated with a child 
having received dental care in the last 12 months. Age, birth position, health insurance for the 
child, and race/ethnicity were strongly associated in both the national and HRSA region IV 
populations. In both the National and HRSA region IV populations older children were more 
likely to have received dental care (OR=2.40 [2.36, 2.46], and OR=2.30 [2.16, 2.43] 
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respectively) (Table 3.2). Children with siblings were less likely to have seen a dentist (OR=0.58 
[0.54, 0.61], and OR=0.64 [0.57, 0.72] respectively). Children with health insurance saw a 
similar effect in both the national and HRSA region IV populations; children who did have 
health insurance were less likely to have seen a dentist (OR=0.46 [0.40, 0.53], and OR=0.49 
[0.36, 0.67] respectively).  
 In the national sample both Hispanics and Blacks (OR=1.18 [1.07, 1.30] and OR=1.35 
[1.20, 1.52] respectively) were more likely to report that their child had a dental visit in the past 
year compared to the Multi-Racial/Other group. In the national sample there was no association 
between White children having a dental visit in the past year when compared to the Multi-
Racial/Other group. Children in the national sample who were identified as having a special 
health care need were less likely to have had a dental visit in the past year (OR=0.64 [0.59, 0.69] 
res). Children at no or low risk for developmental delay or those who had ≤30 minutes of screen 
time a day were less likely to have had a dental visit (OR=0.77 [0.70, 0.85] and OR=0.50 [0.36, 
0.70] respectively). In both the national and HRSA region IV samples normal birth weight 
children were more likely to have had a dental visit in the past year compared to low birth weight 
children (OR=1.10 [1.01, 1.18] and OR=1.39 [1.14, 1.69] respectively). However, in the HRSA 
region IV sample a significant relationship was identified for both Whites and Blacks (OR=1.32 
[1.05, 1.67] and OR=1.78 [1.38, 2.30] respectively) being more likely to have had a dental visit 
in the past year compared to the Multi-Racial/Other group. Additionally in the HRSA region IV 
children who were reported with a special health care need were less likely to have visited a 
dentist (OR=0.62 [0.52, 0.74]). 
The multiple logistic regression model for the national sample only retained birth position 
of the child (OR=0.57 [0.54, 0.60]), special health care needs (OR=0.64 [0.59,0.69]), and race in 
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the model. Children with siblings were less likely to have received dental care (OR=0.57 [0.54, 
0.60], and OR=0.64 [0.56, 0.73], for national and region IV models, respectively). Also similar 
to the simple logistic regression, race had a significant effect, with Black (Non-Hispanic) being 
the only group significant for both the national and the regional sample when compared to Multi-
Racial/Other; a weaker effect was observed in the national model compared to the regional 
model (OR=1.33 [1.19, 1.49] vs OR=1.74 [1.34, 2.26], respectively). 
3.4.2 Family Factors 
The family factors are largely similar for both the national and HRSA region IV 
populations (Table 3.1). Adverse child experiences (ACE) scores were different between the 
national and HRSA samples with fewer children experiencing 0-1 ACE in the HRSA region IV 
sample (86.7%, and 84.9% respectively; p<0.001). More mothers in the national sample reported 
having some post-secondary education (73.8%, and 70.2% respectively; p<0.001). The largest 
disparities between the groups were in poverty level and family structure. The national 
population saw lower numbers in the 0-199% FPL group (38.4%, vs 45.5%; p<0.001), and 
higher numbers in the ≥400% group (32.5%, vs 26.0%; p<0.001). Additionally, the national 
population also had fewer children from non-two parent households (22.0%, vs 28.5%; p<0.001). 
 Multiple family-related variables were associated with children having seen the dentist in 
both the national and HRSA populations (Table 3.3). In the simple logistic models, number of 
children and adults in the home, tobacco use, poverty level, mother’s age and education level, 
family structure, and child care outside the home, all had a strong positive association with 
receiving dental care in each sample. Children from families that use tobacco are more likely to 
have been to the dentist both in the national and HRSA region IV populations (OR=1.31 [1.24, 
1.39], and OR=1.46 [1.27, 1.68] respectively). An older age among mothers was associated with 
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children having seen a dentist in both samples (OR=1.05 [1.05, 1.05], and OR= 1.05 [1.03, 1.07] 
respectively). Additionally, children who received more than 10 hours of care outside the home 
were less likely to have received dental care (OR=0.65 [0.61, 0.68], and OR=0.54 [0.48, 0.61] 
respectively).  
 Among the variables with the strongest association, the greatest difference in effect was 
for poverty level. For each sample, lower income levels were associated with children being less 
likely to have seen a dentist, and the strongest effect could be seen comparing the 0-199% FPL 
group to the ≥ 400% FPL group, however the effect was not as strong for the national population 
than the HSRA population (OR=0.84 [0.79, .089] vs OR=0.69 [0.58, 0.80]). 
 In the multiple logistic regression models, the same factors were included in the both the 
national and HRSA region IV model (Table 3.3). Of the variables included in the multiple 
logistic regression analysis, tobacco use was the most prominent in both samples (OR=1.30 
[0.78, 2.15] and OR=1.44 [1.23, 1.68] respectively) related to the child having been more likely 
to have had a dental visit. Mothers who were high school graduates  in the national model and 
mothers wo had some high school  in the HRSA region IV model were negatively associated 
with the child having had a dental visit in the past 12 months (OR= 0.89 [0.70, 1.12] and 0.74 
[0.59,0.94] respectively) 
3.4.3 Community Factors 
 In both the National and HRSA region IV groups, a very similar percent of children had 
unmet dental needs (26.7%, vs 26.0%) respectively; p=0.82) (Table 3.1). Neighborhoods that 
were reported as having no detracting elements were reported for most respondents in both the 
National and HRSA populations, however there was a significant difference between the samples 
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(71.4%, 74.6% respectively; p<0.001). The largest difference between the two samples was for 
neighborhood amenities. Fewer respondents in the national population reported having two or 
fewer neighborhood amenities (21.6% vs 34.9%; p<0.001).  
 While considering factors individually few of the community factors were significant 
(Table 3.4). For the national population, neighborhood cohesion, providers’ insensitivity to 
family values and customs, and fewer neighborhood amenities were associated with a decreased 
likelihood of children seeing the dentist in the past 12 months. However, in the HRSA region IV 
population, only neighborhood amenities had a significant effect. In both the National and HRSA 
region IV populations, children from neighborhoods with fewer amenities were less likely to 
have seen a dentist compared to children from neighborhoods with 4 or more amenities, with the 
strongest effect being for the group with no amenities (OR=0.75 [0.65, 0.86], and OR=0.60 
[0.47, 0.77] respectively). 
 The Multiple Logistic Regression model for community factors in the HRSA region IV 
sample did not retain any variables using investigator directed  stepwise selection. In the national 
sample the presence of more neighborhood amenities and residing inside of a MSA were both 
associated with the child having had a dental visit. Living in a cohesive neighborhood (OR=0.84 
[0.77, 0.91]) was the strongest predictor of the child not having received a dental visit in the past 
12 months in the national model.   
3.4.4 Combined Model 
 The investigator driven multiple logistic regression models considering child, family, and 
community factors included birth position, race, tobacco use in the household, and the child 
having a special health care need, and neighborhood amenities in both the national and HRSA 
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region IV models (Table 3.5). In the national model in addition to neighborhood amenities 
neighborhood cohesion was also significant. In the HRSA region IV model children without 
siblings, without a special health care need along with Hispanics and blacks were more likely to 
have had a dental visit. Family factors such as tobacco use in the home along with higher 
educational attainment for the mother were both associated with a child having had a dental visit. 
Additionally, the more amenities reported to be present in a neighborhood the more likely it was 
that a child had a dental visit in the past 12 months.  
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Table 3.1.  
Child, Family, and Community Factors Related to Early Childhood Oral Health by National and 
HRSA Region IV samples [2011/2012 NSCH] 
 
Variable 
 
 
Responses 
 
 
National 
 
HRSA* 
Region 4 
 
 
 
Child Factors 
 Frequency (Percent)or  
Mean (SD) 
    p 
 
Age of Study Child (years) 
 
 3.08 (1.42) 3.11 (1.41) 0.21 
Birth Position of Study Child Only Child 
Siblings 
 
10266 (41.3) 
14609 (58.7) 
1738 (43.3) 
2279 (56.7) 
0.02 
Gender of Study Child Male 
Female 
 
12609 (50.7) 
12246 (49.3) 
2029 (50.5) 
1985 (49.5) 
0.83 
Study Child’s Overall Health Excellent 
Very Good 
Good 
Fair 
Poor 
16542 (66.5) 
5611 (22.6) 
2208 (8.9) 
448 (1.8) 
57 (0.2) 
2603 (64.8) 
930 (23.2) 
349 (9.8) 
76 (1.9) 
14 (0.3) 
<0.001 
Child With Special Health 
Care Need
1 
Yes 
No 
 
3183 (12.8) 
21692 (87.2) 
609 (15.2) 
3408 (84.8) 
<0.001 
Birth Weight 
 
Low Birth Weight (<2500g) 
Normal Birth Weight 
 
2301 (9.5) 
21875 (90.5) 
437 (11.2) 
3464 (88.8)  
<0.001 
Health Insurance for Study 
Child
2
  
Yes 
No 
 
23919 (96.3) 
917 (3.7) 
3845 (95.9) 
164 (4.1) 
0.22 
Daily Screen Time 0 – 30 minutes 
31 minutes – 1.5 hours 
>1.5 hours to 2 hours 
> 2 hours 
 
18754 (76.2) 
4884 (19.9) 
794 (3.2) 
170 (0.7) 
3030 (76.3) 
776 (19.6) 
133 (3.4) 
30 (0.8) 
0.91 
PEDS Composite Score
3 
No or Low Risk 
Moderate Risk 
High Risk 
 
18475 (74.3) 
4041 (16.3) 
2344 (9.4) 
2930 (73.0) 
651 (16.2) 
433 (10.8) 
0.02 
Race / Ethnicity
 
Hispanic 
White (Non-Hispanic) 
Black (Non-Hispanic) 
Multi-Racial / Other 
 
3828 (15.8) 
  15091 (62.1) 
 2269 (9.3) 
 3098 (12.8) 
501 (12.8) 
2358 (60.1) 
723 (18.4) 
342 (8.7) 
<0.001 
     
Family Factors     
Ability to Cope With Day to Very Well 16835 (67.8) 2808 (70.1) 0.01 
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Day Demands of Parenting 
 
Somewhat Well 
Not Very Well 
Not Well At All 
 
7679 (30.9) 
256 (1.0) 
52 (0.2) 
1139 (28.4) 
44 (1.1) 
13 (0.3) 
ACE Score
4 
 
Child Experienced 0 ACE 
Child Experienced 1 ACE 
Child Experienced ≥2ACE 
 
15973(65.0) 
5343 (21.7) 
3270 (13.3) 
2431 (61.3) 
938 (23.6) 
599 (15.1) 
<0.001 
Number of Children
5
 in 
Household 
 
1 
2 
3 
≥ 4 
 
10266(41.3) 
9526 (38.3) 
3465(13.9) 
1618 (6.5) 
1738 (43.3) 
1529 (38.1) 
537 (13.4) 
213 (5.3) 
0.01 
Number of Adults in 
Household 
 
1 
2 
≥ 3 
 
1999 (8.1) 
17939 (72.4) 
4850 (19.6) 
386 (9.7) 
2736 (68.5) 
871 (21.8) 
<0.001 
Mothers Overall Health 
 
Excellent 
Very Good  
Good 
Fair 
Poor 
 
7801 (33.4) 
8948 (38.3) 
4785 (20.5) 
1522 (6.5) 
287 (1.2) 
1160 ( 31.5) 
1394 (37.8) 
798 (21.4) 
289 (7.8) 
55 (1.5) 
0.01 
Person in Household Use 
Cigarettes, Cigars, or Pipe 
Tobacco 
Yes 
No 
 
 
5895 (23.9) 
18761 (76.1) 
 
1129 (28.4) 
2845 (71.6) 
 
<0.001 
Poverty Level
6 
0-199% FPL 
200-299% FPL 
300-399% FPL 
≥ 400% FPL 
 
9564 (38.4) 
3921 (15.8) 
3295 (13.2) 
8095 (32.5) 
1827 (45.5) 
604 (15.0) 
540 (13.4) 
1046 (26.0) 
<0.001 
Mothers Age (years) 
 
 32.0 (6.7) 32.0 (7.0) 1.00 
Mothers Education  
 
Some High School 
High School Graduate 
Beyond High School 
 
1886 (8.2) 
4164 (18.0) 
17023 (73.8) 
350 (9.6) 
734 (20.2) 
2557 (70.2) 
<0.001 
Family Structure 
 
Two Parent 
(Biological/Adopted) 
Two Parent (Step Family) 
Single Mother 
Other 
 
18506 (75.3) 
 
660 (2.7) 
4015 (16.3) 
1399 (5.7) 
2711 (68.5) 
 
117 (3.0) 
833 (21.0) 
297 (7.5) 
<0.001 
Child Care Outside Home < 10 Hours 
≥ 10 Hours 
 
12587 (50.6) 
12264 (49.4) 
1973 (49.1) 
2042 (50.9) 
0.08 
     
Neighborhood Factors     
Neighborhood Cohesion
7 
Yes 
No 
4239 (17.5) 
20043 (82.5) 
728 (18.6) 
3188 (81.4) 
0.08 
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Child Had Unmet Dental 
Need 
Yes 
No 
 
334 (26.7) 
916 (73.3) 
54 (26.0) 
154 (74.0) 
0.82 
Health Care Providers 
Sensitive to Family Values 
and Customs 
Never 
Sometimes 
Usually 
Always 
 
400 (1.7) 
1411 (5.9) 
4171 (17.5) 
17842 (74.9) 
84 (2.2) 
253 (6.6) 
642 (16.8) 
2853 (74.5) 
0.03 
Neighborhood Amenities
8
  None 
1 
2 
3 
4 
 
882 (3.7) 
1391 (5.8) 
2893 (12.1) 
5649 (23.6) 
13072 (54.7) 
272 (7.1) 
401 (10.4) 
670 (17.4) 
987 (25.6) 
1518 (39.4) 
<0.001 
Detracting Elements in 
Neighborhood
9 
None 
1 
2 
3 
 
17417 (71.4) 
4402 (18.0) 
1685 (6.9) 
904 (3.7) 
2939 (74.6) 
674 (17.1) 
237 (6.0) 
92 (2.3) 
<0.001 
Residence in MSA
10 
Yes 
No 
 
13451 (79.2) 
 3528 (20.8) 
2834 (72.0) 
1100 (28.0) 
<0.001 
Note: 
*: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
1: Child with Special Health Care Need derived from several items. See Appendix A 
2: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
3: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
4: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
5: Children defined as anyone under the age of 18 years old. 
6: Based on qualification for State Children’s Health Insurance Program (SCHIP) 
7: Neighborhood Cohesion derived from several items. See Appendix A. 
8: Neighborhood Amenities derived from several items. See Appendix A. 
9: Detracting Elements in Neighborhood derived from several items. See Appendix A.  
10: Metropolitan Statistical Area 
 
 
 
 
 
 
 
102 
 
Table 3.2.  
Simple and Multiple Logistic Regression for Child Factors Related to Child Having a Dental 
Visit in the Last 12 Months
1 
by National and HRSA Region IV samples [2011/2012 NSCH]  
 
Variable 
 
Simple 
National 
(n=23294) 
Simple 
HRSA~ Region IV 
(n=3759) 
Multiple 
National 
(n=23294) 
Multiple 
HRSA~ Region 
IV 
(n=3759) 
Dental Visit in Last 12 Months (ref: No Dental Visit in Last 12 Months) 
 
OR [95% CI] 
Age of Study Child 
(years) 
 
2.40 [2.36,2.46]*** 
 
2.30 [2.16,2.43]*** 
 
- - 
Birth Position of Study 
Child 
     Siblings vs. OnlyR  
 
 
0.58 [0.54,0.61]*** 
 
 
0.64 [0.57,0.72]*** 
 
 
0.57 [0.54,0.60]*** 
 
0.64[0.56,0.73]*** 
Gender 
     Female vs. Male R 
 
 
0.97 [0.92,1.03] 
 
1.02 [0.91,1.15] 
 
- 
 
- 
Childs Overall Health 
     Excellent / Very 
     Good  
     vs. Good /Fair  
     PoorR 
 
0.97 [0.90,1.05] 
 
 
0.88 [0.72,1.06] 
 
 
- 
 
- 
Child With Special 
Health Care Need2 
     Yes vs. No R 
 
 
0.64 [0.59,0.69]*** 
 
 
0.62 [0.52,0.74]*** 
 
 
0.64 [ 0.59, 0.69]*** 
 
0.62 [0.51,0.74] 
Birth Weight 
     Normal vs. <2500g R 
 
1.10 [1.01,1.18]* 
 
 
1.39 [1.14,1.69]** 
 
 
- 
 
- 
Child3 Health Insurance 
     Yes vs. No R 
 
0.46 [0.40,0.53]*** 
 
 
0.49 [0.36,0.67]*** 
 
 
- 
 
- 
Daily Screen Time 
     0 – 30 min. 
     31 min. – 1.5 hr.         
     >1.5 hr. to 2 hr. 
     > 2 hr.R 
 
 
0.50 [0.36,0.70]*** 
0.91 [0.27,0.53] 
1.32 [0.93,1.88] 
 
 
0.60 [0.29,1.26] 
1.15 [0.54,2.47] 
1.99 [0.86,4.63] 
 
 
- 
 
- 
PEDS Composite Score4 
     No or Low Risk 
     Moderate Risk 
     High RiskR 
 
 
0.77 [0.70,0.85]*** 
0.80 [0.73,0.89]*** 
 
 
0.86 [0.71,1.05] 
0.88 [0.69,1.14] 
 
 
- 
 
- 
Race / Ethnicity 
     Hispanic 
     White/Non-Hispanic 
     Black/Non-Hispanic 
     Multi-Racial /OtherR 
 
1.18 [1.07,1.30]*** 
1.04 [0.96,1.23] 
1.35 [1.20,1.52]*** 
 
 
1.28 [0.97,1.67] 
1.32 [1.05,1.67]* 
1.78 [1.38,2.30]*** 
 
 
1.15 [1.04, 1.27]** 
0.99 [0.92, 1.07] 
1.33 [1.19, 1.49]*** 
 
1.26 [0.95, 1.67] 
1.28 [1.02, 1.61]* 
1.74[1.34,2.26]*** 
 
     
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Dentil Visit: Defined as child saw a dentist for any kind of dental care, including check-ups, dental cleanings, x-ray, or filling 
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cavities.  
2: Child with Special Health Care Need derived from several items. See Appendix A 
3: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
4: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
R: Reference 
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Table 3.3.  
Simple and Multiple Logistic Regression for Family Factors Related to Child Having Dental Visit in the 
Last 12 Months
1 
by National and HRSA Region IV samples [2011/2012 NSCH] 
Variable 
Simple 
National 
(n=22710) 
Simple 
HRSA
~
 Region IV 
(n=3581) 
Multiple 
National 
(n=22710) 
Multiple 
HRSA
~
 Region IV 
(n=3581) 
Dental Visit in Last 12 Months (ref: No Dental Visit in Last 12 Months) 
 
OR [95% CI] 
Ability to Cope With 
Parenting Stress 
     Very Well 
     Somewhat Well 
     Not Very Well 
     Not Well At All
R
  
 
 
 
1.34 [0.77,2.31] 
1.48 [0.85,2.56] 
1.50 [0.81,2.74] 
 
 
 
1.02 [0.34,3.06] 
1.12 [0.37,3.35] 
0.90 [0.26,3.14] 
 
 
 
- 
 
 
- 
ACE Score
2 
     
 0 ACE
 
    1 ACE 
    ≥2ACER 
 
 
1.00 [0.17,5.95] 
1.01 [0.81,1.25] 
 
1.00 [0.84,1.19] 
1.01 [0.90,1.38] 
 
- 
 
- 
Number of Children 
in Household 
     1 
     2 
     3  
     ≥ 4R 
 
 
 
0.62 [0.54,0.69]*** 
1.04 [0.93,1.17] 
1.17 [1.04,1.32]** 
 
 
0.84 [0.63,1.13] 
1.34 [1.01,1.81]* 
1.34 [0.98,1.82] 
 
 
 
- 
 
 
- 
Number of Adults in 
Household 
     1 
     2 
     ≥ 3R 
 
 
 
1.33 [1.21,1.47]*** 
1.09 [1.03,1.16]** 
 
 
1.39 [1.08,1.79]** 
1.09 [0.94,1.28]*** 
 
 
- 
 
 
- 
Mothers Overall 
Health 
     Excellent / Very 
     Good  
     vs. Good /Fair  
     Poor
R 
 
 
0.99 [0.94,1.05] 
 
 
 
0.96 [0.84,1.11] 
 
 
 
- 
 
 
- 
Tobacco Use in 
Household 
     Yes vs. No
R 
 
 
1.31 [1.24,1.39]*** 
 
1.46 [1.27,1.68]*** 
 
1.30 [0.78,  2.15]*** 
 
1.44 [1.23, 1.68]*** 
Poverty Level
3 
     0-199% FPL 
     200-299% FPL 
     300-399% FPL 
     ≥ 400% FPLR 
 
 
0.84 [0.79,0.89]*** 
0.84 [0.77,0.90]*** 
0.89 [0.82,0.96]** 
 
 
0.69 [0.58,0.80]*** 
0.77 [0.63,0.94]* 
0.79 [0.56,1.10]* 
 
 
- 
 
- 
Mothers Age 1.05 [1.05,1.05]*** 1.05 [1.03,1.07]*** - - 
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Mothers Education  
     Some High 
School 
     High School 
Grad.    
     Beyond High 
School
R 
 
 
0.92 [0.83,1.01] 
0.86 [0.80,0.93]*** 
 
 
0.71 [0.56,0.89]** 
0.91 [0.78,1.07] 
 
 
0.94 [0.83, 1.06] 
0.89 [0.70, 1.12]*** 
 
0.74 [0.59, 0.94]* 
0.95[0.80, 1.13] 
Family Structure 
     Two Parent 
(Biological/Adopted) 
     Two Parent (Step 
Family) 
     Single Mother 
     Other
R 
 
 
0.93 [0.82,1.04] 
1.39 [1.14,1.69]*** 
0.96 [0.85,1.08] 
 
 
0.90 [0.72,1.14] 
1.31 [0.83,2.06] 
0.95 [0.72,1.24] 
 
 
0.88 [0.69, 1.13] 
1.47 [0.69, 3.10] 
0.98 [0.93, 1.02] 
 
0.54 [0.16, 1.80] 
0.89 [0.25, 3.15] 
0.61 [0.18, 2.06] 
Child Care Outside 
Home 
     ≥ 10 Hours vs. < 
10
R 
 
 
0.65 [0.61,0.68]*** 
 
0.54 [0.48,0.61]*** 
 
 
- 
 
- 
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Dental Visit: Defined as child saw a dentist for any kind of dental care, including check-ups, dental cleanings, x-ray, or filling 
cavities 
2: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
3: Based on qualification for State Children’s Health Insurance Program (SCHIP)  
R: Reference 
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Table 3.4.  
Simple and Multiple Logistic Regression for Community Factors Related to Child Having a 
Dental Visit in the Last 12 Months
1
 by National and HRSA Region IV samples [2011/2012 
NSCH] 
 
Variable 
 
Simple 
National 
(n=781) 
Simple 
HRSA
~
 Region IV 
(n=177) 
Multiple 
National 
(n=781) 
Multiple 
HRSA
~
 Region 
IV 
(n=177) 
Dental Visit in Last 12 Months (ref: No Dental Visit in Last 12 Months) 
 
OR [95% CI] 
Neighborhood 
Cohesion
2 
     Yes vs. No
R
 
 
 
 
0.82 [0.78,0.88]*** 
 
 
 
0.91 [0.77,1.06] 
 
 
 
0.84 [0.77, 0.91]*** 
 
Child Had Unmet 
Dental Need 
     Yes vs. No
R
 
 
 
 
1.09 [0.84,1.40] 
 
 
 
1.02 [0.54,1.91] 
 
 
 
- 
 
 
- 
Health Care 
Providers 
Sensitive to 
Family Values and 
Customs 
     Never 
     Sometimes 
     Usually 
     Always
R 
 
 
 
 
 
 
0.74 [0.61,0.90]** 
0.97 [0.86,1.09] 
0.95 [0.88,1.03] 
 
 
 
 
 
 
0.89 [0.58,1.67] 
0.85 [0.65,1.09] 
0.96 [0.81,1.15] 
 
 
 
 
 
- 
 
 
 
 
- 
Neighborhood 
Amenities
3 
     None 
     1 
     2 
     3 
     4
R 
 
 
 
 
0.75 [0.65,0.86]*** 
0.89 [0.79,1.00]* 
0.88 [0.81,0.95]** 
0.95 [0.90,1.01] 
 
 
 
0.60 [0.47,0.77]*** 
0.94 [0.76,1.17] 
0.80 [0.67,0.95]* 
0.88 [0.75,1.03] 
 
 
 
0.81 [0.69, 0.95]** 
0.90 [0.79, 1.03] 
0.86 [0.78, 0.95]** 
0.96 [0.88, 1.03] 
 
Detracting 
Elements in 
Neighborhood
4 
     None 
     1 
     2 
     3
R 
 
 
 
 
1.09 [0.95,1.26] 
0.97 [0.85,1.11] 
1.03 [0.88,1.21] 
 
 
 
 
1.02 [0.68,1.54] 
0.78 [0.51,1.20] 
1.11 [0.68,1.82] 
 
 
 
 
- 
 
 
 
- 
Residence in 
MSA
5 
 
1.16 [1.07,1.25]*** 
 
1.06 [0.93,1.22] 
 
1.14 [1.05, 1.23]* 
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     Yes vs. No
R
  
     
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY 
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Dentil Visit: Defined as child saw a dentist for any kind of dental care, including check-ups, dental cleanings, x-ray, or filling 
cavities.   
2: Neighborhood Cohesion derived from several items. See Appendix A 
3: Neighborhood Amenities derived from several items. See Appendix A 
4: Detracting Elements in Neighborhood derived from several items. See Appendix A 
5: Metropolitan Statistical Area 
R: Reference 
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Table 3.5. 
Combined Model of Child, Family, and Community Factors Related to Child Having Dental 
Visit in the Last 12 Months
1
 by National and HRSA Region IV samples [2011/2012 NSCH] 
 
Variable 
 
 
National 
 
HRSA
~
 Region 4 
 
Dental Visit in Last 12 Months (ref: No Dental Visit in Last 12 Months) 
 OR [95% CI] 
Birth Position of Study Child 
     Siblings vs. Only 
 0.57 [0.53, 0.61]*** 0.60 [0.52, 0.69]*** 
Child With Special Health Care 
Need
2 
     Yes vs. No 
 
 
 
0.65 [0.59, 0.72]*** 
 
 
0.58 [0.47, 0.71]*** 
Race / Ethnicity 
     Hispanic 
     White/Non-Hispanic 
     Black/Non-Hispanic 
     Multi-Racial /Other
R 
 
 
1.38 [1.21, 1.57]*** 
1.07 [0.97, 1.19] 
1.59 [1.37, 1.491.84]*** 
 
 
1.41 [1.03, 1.92]* 
1.31 [1.02, 1.68]* 
1.86 [1.39, 2.49]*** 
Tobacco Use in Household 
     Yes vs. No 
 1.28 [1.18, 1.39]*** 1.40 [1.19, 1.65]*** 
Mothers Education  
     Some High School 
     High School Grad.    
     Beyond High School
R 
 
 
0.86 [0.75, 0.98]* 
0.88 [0.80, 0.96]** 
 
0.77 [0.59, 0.99]* 
0.67[0.80, 1.16] 
Family Structure 
     Two Parent 
(Biological/Adopted) 
     Two Parent (Step Family) 
     Single Mother 
     Other
R 
 
 
0.84 [0.48, 1.48] 
 
1.26 [0.69, 2.29] 
0.93 [0.52, 1.63] 
 
0.58 [0.17, 1.98] 
 
0.85 [0.23, 3.09] 
0.63 [0.18, 2.16] 
Neighborhood Cohesion
3 
     Yes vs. No 
 
 
0.81 [0.74, 0.89]*** 
 
0.94 [0.78. 1.12] 
Neighborhood Amenities
4 
     None 
     1 
     2 
     3 
     4
R 
 
 
0.83 [0.70, 0.98]* 
0.94 [0.81, 1.08] 
0.86 [0.77, 0.95]** 
0.96 [0.88, 1.04] 
 
0.66 [0.49, 0.87]** 
0.98 [0.77, 1.26] 
0.79 [0.64, 0.96]* 
0.96 [0.72, 1.02] 
Residence in MSA
5 
     Yes vs. No 
1.12 [1.03, 1.21]* 1.03 [0.88, 1.21] 
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Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Dental Visit: Defined as child saw a dentist for any kind of dental care, including check-ups, dental cleanings, x-ray, or filling  
cavities 
2: Child with Special Health Care Need derived from several items. See Appendix A 
3: Neighborhood Cohesion derived from several items. See Appendix A 
4: Neighborhood Amenities derived from several items. See Appendix A 
5: Metropolitan Statistical Area. 
R: Reference 
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3.5 Discussion 
 We examined the child, family, and community factors associated with the utilization of 
oral health services among U.S. and HRSA region, IV children aged 1 to 5 years. Our goal was 
to identify factors associated with the caregivers’ report that the child saw a dentist for any kind 
of dental care, including check-ups, dental cleanings, x ray, or filling cavities in the past 12 
months.  Our results are based on the comprehensive conceptual framework of influences on 
children’s oral health created by Fisher-Owens and colleagues (2007). We find that our results 
are mostly consistent with the reviewed literature, and that the effects were similar in both the 
national and HRSA region IV though with slightly different magnitudes.  
 Studies have consistently estimated that 75% of children 2-5 years old have not had a 
dental visit in the past year (Edelstein et al., 2009; Kagihara et al., 2009). Results of our study 
indicate that approximately 54% of caregivers in the national sample and the HRSA region IV 
sample reported that their child had not received any dental care in the past 12 months. The large 
difference between these two proportions could be related to the fact that the prevalence of 
preschool aged children receiving oral health care services has increased significantly from when 
the FIFCS data were collected to when the NSCH data were collected. Additionally, expansions 
of the children’s health insurance program (CHIP), along with changes in the eligibility criteria 
of Medicaid could have all been factors that increased the probability of a child having visited a 
dentist in the past year. 
Children with siblings were less likely to have received oral health care in the past year. 
The results in both the national and HRSA region IV samples were similar; however they 
differed slightly in magnitude.  Limited resources within larger families may make it difficult to 
schedule and pay for preventive oral health services. The lack of preventive care can lead to the 
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progression of oral health issues and treatment is not sought until a major problem arises. 
Because many children receive dental care when a problem arises there is a relationship between 
poor oral health and the lack of having a regular checkup. Having oral health problems managed 
in the emergency department instead of with oral health providers, leads to avoidable expenses 
that strain the limited resources of a family with many children.  
 Our study supports the persistence of disparities in the utilization of oral health services, 
and overall oral health that consistently exist in children of minority populations. The national 
sample identified Hispanic children (compared to Multi Racial / Other) as being significantly 
more likely to have received any oral health services in the past year.  Additionally in the HRSA 
region IV population there was a significant association between whites and having received 
dental care, while Blacks were identified as being more likely to have received any dental care in 
the past year. Factors that are unique to the HRSA region IV such as increased rural population 
and inaccessibility of oral health services may contribute to these interesting findings. Our results 
support evidence that in the national sample preschool aged children living in rural or 
nonmetropolitan areas were at higher risk for having an unmet dental need (Vargas, Ronzio, & 
Heayes, 2003). Additionally, transportation issues such as time and distance to get to an oral 
health care provider may also be another impediment to the utilization of services (Woosong, 
Ismail, Amaya, & Lepkowski, 2007).  
 Economic inequalities were observed in our descriptive results with 7% more of HRSA 
region IV children being at or below199% FPL compared to the national sample (Table 3.1). 
Despite the consistent association of socioeconomic status (SES) in the utilization of oral health 
services in the literature much is unknown, especially among children that receive Medicaid 
where oral health services are free or low cost. Children with special health care needs were less 
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likely to see a dentist. This could be the result of some dentists refusing to see children because 
of time, complications, and risk involved (Drummond et al., 2013). In the treatment of a child 
with a special health care need these factors could be multiplied making it even less likely a 
dentist will see the child.  
Our results remain consistent with the body of scientific literature and risk factors in early 
childhood impacting the utilization of oral health services. There were nearly 5% fewer two 
parent households in the HRSA region IV sample compared to the national sample (Table 3.1). 
This difference could be related to the increase in poverty levels in the HRSA region IV sample, 
with one parent households having lower incomes on average. Another family factor that was 
associated with utilization of dental care was tobacco use in the home.  
Information on how more specific community factors such as neighborhood cohesion, 
amenities, and detracting elements are associated with children’s oral health is nonexistent in the 
literature. Our results indicate that fewer neighborhood amenities are significantly associated 
with the study child not having received dental care. Additionally, results identified lack of 
neighborhood cohesion decreased the likelihood of the child having had a dental visit in 
respondents from the national sample. Surprisingly residence in a MSA did not influence the 
chances of a child having visited a dentist in the last year in the HRSA region IV sample. This 
outcome possibly illustrates the general shortage of pediatric dentists and the unlikelihood of a 
dentist setting up practice in an undesirable (poor, rural) area. 
 The NSCH data is from a cross-sectional design; thus we are unable to determine the 
direction of any of the resulted associations between child, family, and community factors and 
utilization of oral health services by the study child. Additionally, interpretation of our results 
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requires consideration of the fact that all information on the risk factors and oral health outcomes 
were self-reported by the respondent. Although the question included several examples of 
procedures it was not an exhaustive list meaning that some procedures were not evaluated by the 
question, possibly resulting in an underestimation of dental visits. Our results may also be 
subject to a variety of biases. Information bias in the form of social desirability may have led to 
the overestimation of the prevalence of the utilization of oral health services in study children. 
The process to selecting a subset of variables for analysis that was both parsimonious and 
quantifiable could have eliminated potentially important risk factors ultimately affecting the 
results of our study. Additionally, the use of simple models to illustrate the relationships between 
risk factors and oral health outcomes may have failed to adequately account for confounding and 
interaction among risk factors.   
 Regardless of the limitations we believe that the data allows us to draw valid conclusions 
about the child, family, and community factors associated with the utilization of oral health 
services. Strengths of our study include the selection of variables for analysis being directed by 
the use of a comprehensive conceptual framework and informed by the current body of literature 
on early childhood oral health. Our results support valid epidemiological conclusions, allowing 
us to contribute significantly to increasing the understanding of early childhood oral health, and 
its risk factors in the scientific literature.       
3.6 Conclusion 
 Our study evaluated child, family, and community factors associated with the utilization 
of oral health services. Studying these factors together expands our knowledge and fills a gap in 
our understanding of early childhood oral health. The effects of poor oral health resulting from 
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lack of use of oral health care services reach beyond the child and lead to widespread issues in 
the family and the health care system at large. 
 Given that past caries experience is the single most powerful predictor of future caries 
(Cloak et al., 2013), access to oral health care must become a much higher priority at all levels. 
The utilization of oral health services in early childhood is the result of a complex interaction of 
factors of the parents’ perceived need, insurance coverage, dental health workforce, oral health 
infrastructure and the social and political contexts of the environments where children live. Early 
access to oral health care is critical in the prevention and treatment of ECC, and any accessibility 
or acceptability barriers perceived by parents can cause them to delay seeking treatment for their 
children. As oral health treatment is delayed the severity of the oral health condition becomes 
more difficult and costly to treat. 
 More than 90% of children have visited a pediatrician for a well-child check in their first 
year of life (AAP, 2004). This makes the pediatricians critical in the education of parents on 
proper oral hygiene practices and establishment of a dental home for preventive oral health 
services. Public health professionals need to focus on factors related to the unmet dental care 
needs among preschool aged minority, low income, and uninsured children, and develop 
programs that target these groups that are at increased risk of poor oral health outcomes.  
 Our goal was to evaluate child, family, and community factors associated with the 
utilization of oral health services among children aged 1 to 5 years. Our results begin identifying 
the unique constellation of risk factors that contribute to the utilization of oral health services. 
Results may be used to support policy development, improve access to care, and develop 
programs that will make a difference in early childhood oral health. The challenge now is to 
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develop innovative strategies, across disciplines to remove barriers preventing children from 
receiving oral health care services, ultimately decreasing the prevalence of poor oral health in 
preschool children across the U.S.  
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CHAPTER 4 
AN INVESTIGATION OF THE MEDIATING EFFECTOF ORAL HEALTH CARE 
SERVICES UTILIZATION IN THE RELATIONSHIP BETWEEN CHILD, FAMILY, AND 
COMMUNITY FACTORS AND PARENTAL PERCEPTIONS OF CHILD’S ORAL HEALTH 
STATUS 
4.1Abstract 
Background/Objective: The utilization of oral health services in early childhood is the result of a 
complex interaction of factors of the parents’ perceived need, insurance coverage, dental 
workforce, oral health infrastructure, and the social and political contexts of the environments 
where children live. By furthering our understanding of how child, family, and community 
factors are associated with the utilization of oral health services among preschool aged children, 
and parent’s perception of their child’s oral health we will be able to learn how these factors 
interact impacting early childhood oral health. The purpose of this study was to examine the 
mediating effect of the utilization of oral health services in the relationships between child, 
family, and community factors and parental perceptions of the child’s oral health among U.S. 
and Health Resources Service Administration (HRSA) region IV children aged 1 to 5 years. 
Methods: The data were obtained from the 2011/2012 National Survey of Children’s Health. 
Descriptive statistical summaries were calculated for all independent variables grouped as child, 
family, and community factors. The dependent variable was assessed by asking the parent’s 
(often mother) perception of the condition of the study child’s teeth. Simple logistic regression 
analysis was conducted and used in the investigation of assessing a mediation effect of the 
utilization of oral health services on the relationship between parent’s perception of child’s teeth 
and child, family and community factors.  
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Results: In both the national and HRSA region IV populations the proportion of parents who 
reported the condition of their child’s teeth as excellent/ very good/ good were similar (96.2%  
and 96.4% respectively). In the national population evaluating child factors and the utilization of 
oral health services there was no noticeable evidence of significant mediation. There was a 
mediating effect between child with special health care needs (p=0.005), number of children 
(p=0.045) and adults (p=0.046) in the household, and tobacco use (p=0.018) and parents 
perception of oral health in the HRSA region IV population. Conclusion: The vast majority 
(96.2%) of parents reported the condition of their child’s teeth as excellent/ very good/ good. 
Tobacco use in the home although significant may be suggestive of lower socioeconomic status 
which is associated with poor overall health and lack of oral health care which could point to 
worse perceptions of child’s oral health. We found that in HRSA region IV that utilization of 
oral health services is a mediating factor between child and family variables and parent 
perceptions of their child’s oral health. In the national data the associations were strong and no 
mediation was detected.   
4.2 Introduction     
 Poor oral health among preschool aged children remains the single most common chronic 
childhood condition in the United States (USDHHS, 2000). It is estimated that 20% of infants 12 
to 23 months have at least one sign of a decayed surface (Bugis, 2012).  Access to oral health 
care services is multi-factorial involving complex interactions between individual child factors 
(such as biology), family factors (such as economic status), and community factors (Ashkanani 
& Al-Sane, 2012).   
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 The American Academy of Pediatric Dentistry (AAPD) recommends that every child 
should see a dentist no later than the age of 1, or at the first tooth eruption (Edelstein, Chinn, & 
Laughlin, 2009). The Federal Interagency Forum on Child and Family Statistics (FIFCFS) 
reported that in 2011, 58% of children 2-11 years did not have a dental visit (FIFCFS, 2013) and 
only one fourth (25.1%) of U.S. children aged 2-5 years had a dental visit in 2004 (Edelstein et 
al., 2009), with the average age of a child’s first dental visit as 3 years old (Cloak, Dulgergil, 
Dalli, & Hamidi, 2013). Access to dental care is the leading unmet health need among U.S. 
children. This unmet need is especially prevalent in low income, minority, and preschool aged 
children (Ashkanani & Al-Sane, 2012). Early access to oral health care is critical in the 
prevention of ECC, and as treatment for the child is delayed the severity of ECC increases, and 
the disease becomes more difficult and costly to treat (Vargas & Ronzio, 2006).  
 There are several reasons that influence dental care utilization; cost, lack of insurance for 
the child, accessibility to a provider, cultural acceptability of care, and parents’ perception of 
their child’s oral health (Casamassimo, Thikkurissy, Edlelstein, & Maiorini, 2009). Parents’ 
perception of their child’s teeth as fair or poor is strongly influenced by the presence of ECC 
(Kramer, 2013). It is not until parents perceive the presence of oral health problems, or see 
visible evidence do they decide to seek dental care (Bell, Huebner & Reed, 2012; Naidu, Nunn, 
& Kelly, 2013). If a parent perceives the condition of their child’s teeth as poor this perception 
alters the type of oral hygiene care the child receives at home and whether professional oral 
health services is sought (Talekar, Rozier, & Ernett, 2005).   
 The relationship between clinically determined oral health status of the child and parents’ 
perception of their child’s oral health has been shown to be a reliable measure. However, the 
perception of poor oral health is particularly underestimated by parents of children younger than 
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2 years old (Divaris, Vann, Diane, Baker, & Lee, 2012). Research has also indicated that parental 
self-reports of the condition of their child’s teeth are influenced by socioeconomic and ethnicity 
factors. Residence in an urban area contributed to poorer perception of their child’s teeth 
(Talekar et al., 2005). These influences can lead to the underreporting of the severity of their 
child’s oral health problems (Dietrich et al., 2008). In one study nearly half (46%) of parents’ 
reported that their child needed dental treatment even though the majority of parents reported the 
condition of their children’s teeth as very good or good (72.5%) (Baldani, 2011). Another study 
supported this incongruity finding that 52% of clinically examined children had evidence of an 
untreated oral health issue, where only 17% of the parents were aware of an oral health issue 
(Vargas, Monajemy, Khurana, & Tinanoff, 2002). Additionally, children who were reported to 
have fair or poor condition of teeth had negative psychosocial characteristics indicating a 
significantly lower quality of life (Pahel, Rozier, & Slade, 2007). 
 The purpose of this study was to examine the mediating effect of the utilization of oral 
health services in the relationships between child, family, and community factors and parental 
perceptions of the child’s oral health among U.S. and Health Resources Service Administration 
(HRSA) region IV (HRSA) children aged 1 to 5 years. Mediation analysis allows us to 
investigate the nature of the relationship of how child, family, and community factors relate to 
and influence the parent’s perceptions of their child’s oral health.  
4.3 Methods 
 The conceptual model of influences on children’s oral health proposed by Fisher-Owens 
and colleagues (2007) has been identified as our framework and is the foundation of this study. 
There are five key areas of health that Fisher-Owens identifies; genetic and biological factors, 
social environment, physical environment, health behaviors and dental and medical care. These 
124 
 
key domains cut across three levels recognizing the complex interactions of child, family, and 
community level factors and the impact they have on oral health outcomes. The study of 
children’s oral health from an ecological perspective is in its infancy; the model by Fisher-
Owens and colleagues (2007) provides a comprehensive framework for research and policy 
development efforts to improve children’s oral health status.  
4.3.1 Data Source 
 The data were obtained from the 2011/2012 National Survey of Children’s Health 
(NSCH) administered between Feb 28, 2011 and June 25, 2012 (NSCH, 2013). A complete list 
of items assessed by the NSCH survey can be found at: 
http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch.  A parent or guardian 
knowledgeable of the study child’s health and health care was asked to complete the NSCH 
interview (CDC, 2013). The sample for this study was derived from the original 95,677 
households nationwide with age eligible children that completed detailed interviews.  Children 
aged 1 to 5 years were selected as cases for analysis (n=24,875). The sample for HRSA region 
IV consisted of 4,017 children aged 1 to 5 years old.  
4.3.2 Variables 
 The dependent variable investigated asked the respondent: “how would you describe the 
condition of the study child’s teeth”. Five response categories of excellent, very good, good, fair, 
and poor condition were recorded, and then collapsed into excellent/ very good/ good condition 
and fair/ poor condition to facilitate descriptive data presentation and analysis. All pertinent 
independent variables for the present study were selected from the 2011/2012 NSCH and 
categorized first into child, family, and community factors and then into five domains; genetic 
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and biological factors, social environment, physical environment, health behaviors, and dental 
and medical care as defined by Fisher-Owens in the theoretical framework discussed previously. 
The subset of variables that were selected for the study as directed by the literature is included in 
table 2.1. A complete list of variables in the 2011/2012 NSCH can be found at: 
http://childhealthdata.org/learn/NSCH/topics_questions/2011-12-nsch. 
 4.3.3 Analysis 
 Simple descriptive statistics (means, medians, standard deviations, ranges, and 
proportions) for the primary dependent variable, and independent variables grouped as child, 
family, and community characteristics were conducted.  The dependent variable is dichotomous, 
and was coded as either "Excellent / Very Good / Good" for "parent’s description of child’s 
teeth”, or as "Fair / Poor" for "parent’s perception of child’s teeth". Reference group for the 
dependent variable was defined as “Fair / Poor” perception of child’s teeth. Simple logistic 
regression analysis was performed to evaluate the association between the parent’s perception of 
child’s teeth, and independent variables at child, family, and community levels. Reference 
groups for the independent variables were defined as “No” or some other meaningful category. 
This method was chosen over other options to increase the consistency between variables. The 
first category of the variable was not always the most frequently selected response, nor was there 
a normative group identified in the literature to be set as a reference group.  
 Testing for mediating factors was done using the four step method (Figure 1) outlined in 
Baron and Kenny’s (1986) seminal paper. The first three steps were to determine if there is a 
significant relationship between variables. The first regression evaluated was to test child, family 
and community variables individually against the parent’s perception of the child’s oral health 
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(Figure 2 Step 1). Child, family, and community variables were also tested against the utilization 
of oral health services to determine significance (Figure 2 Step 2). The third step was to 
determine if a significant relationship was present between the utilization of oral health services 
and the parent’s perception of the condition of their child’s teeth. The final mediation step 
(Figure 2 Step 4) was assessed by comparing the difference in the association between child, 
family and community factors with perceptions when controlling for the mediator oral health 
service utilization.  
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Child, Family, 
Community 
Variables 
Parents 
Perception 
Child’s Oral 
Health 
c 
Step 2: M = ß0 + ß1X + e 
Child, Family, 
Community 
Variables 
Utilization of 
Oral Health 
Services 
a
 
Step 3: Y = ß0 + ß1M + e 
Utilization of 
Oral Health 
Services 
βNAT = 0.390 (<0.001) 
βHRSA = 0.530 (0.001) 
Parents 
Perception 
Child’s Oral 
Health 
Step 4: Y = ß0 + ß1X + ß2X + e 
Child, Family, 
Community 
Variables 
c
’ 
Parents 
Perception 
Child’s Oral 
Health 
Utilization of 
Oral Health 
Services 
b
 
Figure 4.1. Baron and Kelly Four Step Approach Using Regression Analysis to Test for 
Mediation. 
Step 1: Y = ß
0
 + ß
1
X + e 
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4.4 Results  
In both the national and HRSA region IV populations the proportion of parents who 
reported the condition of their child’s teeth as excellent/ very good/ good were statistically 
different (96.2% and 96.4% respectively; p<0.001). With regard to the child factors, the national 
and HSRA populations were similar in most respects (Table 4.1). Children in both the national 
and HRSA samples were relatively young (M=3.08, SD=1.42, and M=3.11, SD=1.41 
respectively; p=0.21), there were slightly more males in each (50.7%, and 50.5% respectively; 
p=0.83), and significantly more children in the national sample were reported to have excellent, 
very good, or good overall health (98.0%, and 97.8% respectively; p<0.001). There were 
significantly more children with special health care needs (15.2%, and 12.8% respectively; 
p<0.001) and low birth weights in the HRSA region IV populations compared to the national 
population (11.2%, and 9.5% respectively; p<0.001). Other demographic characteristics were 
similar as well. The largest difference was seen in race/ethnicity with approximately half as 
many children reported as Black (Non-Hispanic) in the National population (9.3%, vs 18.4%; 
p<0.001).  
The family factors are largely different for both the national and HRSA region IV 
populations (Table 4.1). Adverse child experiences (ACE) scores were different between the 
national and HRSA samples with fewer children experiencing 0-1 ACE in the HRSA region IV 
sample (86.7%, and 84.9% respectively; p<0.001). More mothers in the national sample reported 
having some post-secondary education (73.8%, and 70.2% respectively; p<0.001). Households in 
the HRSA region IV were more likely to have 3 or more adults in the home compared to the 
national sample (21.8%, and 19.6% respectively; p<0.0001). There were also differences 
between the HRSA region IV and national samples pertaining to tobacco use in the home 
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(28.4%, and 23.9%; p<0.001). The largest disparities between the groups were in poverty level 
and family structure. The national population saw lower numbers in the 0-199% FPL group 
(38.4%, vs 45.5%; p<0.001), and higher numbers in the ≥400% group (32.5%, vs 26.0%; 
p<0.001). Additionally, the national population also had fewer children from non-two parent 
households (22.0%, vs 28.5%; p<0.001). 
More children in the national sample were reported living in a MSA compared to those in 
the HRSA region IV sample (79.2%, and 72.0% respectively; p<0.001). Most respondents 
reported living in neighborhoods without detracting elements in both the national and HRSA 
region IV populations (71.4%, and 74.6% respectively; p<0.001). The largest difference was 
related to Neighborhood Amenities. Fewer respondents in the national population reported 
having two or fewer amenities (21.6% vs 34.9%; p<0.001).   
4.4.1 Bivariate Analysis 
4.4.1.1 Child Factors   
 Multiple variables related to the child factors were significantly related to parent’s 
perception of child’s teeth and similar in magnitude in both the national and the HRSA region IV 
populations (Table 4.2). These variables included the study child’s age, child’s overall health, 
children with special health care needs, health insurance, and the child’s risk for developmental 
delay. Other variables such as the study child not having siblings, normal birth weight, and race 
were associated with parents perceiving the child’s oral health as excellent / very good / good 
only in the national population. In the HRSA region IV population race/ ethnicity reported as 
White (Non-Hispanic) or Black (Non-Hispanic) were not significantly associated with excellent/ 
very good / good parental perceptions of the child’s oral health.  
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 There were multiple variables associated with a child having received dental care in the 
last 12 months. Age, birth position, health insurance, child had a special health care need, and 
race/ethnicity were strongly associated in both the national and HRSA region IV populations. In 
both the National and HRSA region IV population’s older children were more likely to have 
received dental care (Table 4.3). In the national sample but not in the HRSA region IV sample 
the PEDS composite score evaluating developmental delay was strongly associated with 
associated with a child having received dental care.   
4.4.1.2 Family Factors 
 Simple logistic regression of family factors in the national population identified 
significant associations between a lower number of children in the home, lower ACE score, 
mothers overall health as excellent or very good, and parent’s perception of their child oral 
health rated as excellent / very good. A family structure of one parent households, and more than 
10 hours of child care outside the home were associated with worse oral health perceptions. The 
ability to cope with parenting stress was not significant in ether the national or HRSA region IV 
model.  
 Multiple family-related variables were associated with children having seen the dentist in 
both the national and HRSA populations (Table 4.3). Tobacco use, mother’s age, and child care 
outside the home, all had a strong positive association with receiving dental care in each sample. 
Lower income families were less likely to have children that received dental care in the past 12 
months. Children from families that use tobacco are more likely to have been to the dentist both 
in the national and HRSA region IV populations. An older age among mothers was associated 
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with children having seen a dentist in both populations. Additionally, children who received 
more than 10 hours of care outside the home were less likely to have received dental care.  
4.4.1.3 Community Factors 
 In both the national and HRSA region IV population’s neighborhood cohesion, and 
providers that are sensitive to culture and family values were associated with parents perceptions 
of child’s teeth as excellent / very good. Detracting elements in the neighborhood, fewer 
neighborhood amenities, and having an unmet dental need were significantly associated with 
reported good / fair / poor oral health in the national sample. Residence in MSA does not have a 
significant association with parent’s perception of the condition of child’s teeth as fair /poor.   
 There are fewer significant effects from community factors (Table 4.3). For the national 
population, neighborhood cohesion, providers’ insensitivity to family values and customs, and 
fewer neighborhood amenities were associated with a decreased likelihood of children seeing the 
dentist in the past 12 months. However, in the HRSA region IV population, only neighborhood 
amenities had a significant effect. In both the National and HRSA region IV populations, 
children from neighborhoods with fewer amenities were less likely to have seen a dentist 
compared to children from neighborhoods with 4 or more amenities, with the strongest effect 
being for the group with no amenities. 
4.4.2 Mediation Analysis 
4.4.2.1 Child Factors 
 Nine of the ten child factors were significantly associated with both parental perceptions 
of the child’s oral health (Table 4.2) and the utilization of oral health services (Table 4.3) for the 
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national data. These factors were: age, birth position, gender, overall health of the study child, 
child with a special health care need, low birth weight, health insurance, risk for developmental 
delay, and race (Table 4.2). Similarly for the HRSA region IV data six of the ten child factors 
were significantly associated with the perception of the child's teeth condition and utilization of 
oral health services. These factors were: age, overall health of the study child, child with a 
special health care need, health insurance, risk for developmental delay, and race. When the 
utilization factor is controlled for in these models (Table 4.4), there is no noticeable evidence of 
mediation and the eight factors remain highly significant (p < 0.001). 
 Of the six significant child factors in the HRSA region IV data (Table 4.2), four variables 
(age, race, health insurance and risk for developmental delay) were highly significant (p<0.001). 
The other variable; child with special health care need, was slightly less significant (p=0.001) 
(Table 4.5). Of the six most significant factors (Table 4.5) there was not any mediation detected 
for five of them. For children with a special health care need, there is a mediating effect when 
controlling for utilization (p = 0.005). 
4.4.2.2 Family Factors 
 In relation to the family factors all but ability to cope with parenting stress, and mothers 
overall health were associated with both the perception and utilization factors for the national 
data, and five of ten for the HRSA region IV data when compared using bivariate analysis (Table 
4.3. For the national data, nine of ten family factors were highly significant (p < 0.001) in 
relation to perceptions, while mothers age was slightly less significant (p =0.001). There is again 
no noticeable mediation effect when controlling for utilization, with all nine factors remaining 
highly significant (p < 0.001). 
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 Four of the five significant factors for the HRSA data were highly significant (p < 0.001) 
in relation to perceptions with number of children in household and number of adults in 
household showing a moderately significant association (0.022 and 0.023 respectively). In the 
case of the number of children and number of adults, there is again partial mediation (p = 0.045 
and 0.046 respectively). There is also mediation for tobacco use in the household (p = 0.018). 
The other two family factors of poverty level and mothers education did not exhibit evidence of 
mediation and remained highly significant when controlling for utilization (p < 0.001) (Table 
4.5). 
4.4.2.3 Community Factors 
 Neighborhood cohesion, health care providers sensitive to family values and customs, 
and neighborhood amenities were all significantly associated with both perceptions and 
utilization for the national data (p < 0.001), as was neighborhood amenities for the HRSA region 
IV data (p < 0.001). When controlling for utilization as a mediator, there is no evidence of 
mediation for these factors for either the national data or the HRSA region IV data with all 
factors in both cases remaining highly significant in their associations with perception of child’s 
oral health status (p < 0.001). 
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Table 4.1.  
Child, Family, and Community Factors Related to Early Childhood Oral Health by National and 
HRSA Region IV samples [2011/2012 NSCH] 
 
Variable 
 
 
Responses 
 
 
National 
 
HRSA* 
Region 4 
 
 
 
Child Factors 
 Frequency (Percent)or  
Mean (SD) 
    p 
 
Age of Study Child (years) 
 
 3.08 (1.42) 3.11 (1.41) 0.21 
Birth Position of Study Child Only Child 
Siblings 
 
10266 (41.3) 
14609 (58.7) 
1738 (43.3) 
2279 (56.7) 
0.02 
Gender of Study Child Male 
Female 
 
12609 (50.7) 
12246 (49.3) 
2029 (50.5) 
1985 (49.5) 
0.83 
Study Child’s Overall Health Excellent 
Very Good 
Good 
Fair 
Poor 
16542 (66.5) 
5611 (22.6) 
2208 (8.9) 
448 (1.8) 
57 (0.2) 
2603 (64.8) 
930 (23.2) 
349 (9.8) 
76 (1.9) 
14 (0.3) 
<0.001 
Child With Special Health 
Care Need
1 
Yes 
No 
 
3183 (12.8) 
21692 (87.2) 
609 (15.2) 
3408 (84.8) 
<0.001 
Birth Weight 
 
Low Birth Weight (<2500g) 
Normal Birth Weight 
 
2301 (9.5) 
21875 (90.5) 
437 (11.2) 
3464 (88.8)  
<0.001 
Health Insurance for Study 
Child
2
  
Yes 
No 
 
23919 (96.3) 
917 (3.7) 
3845 (95.9) 
164 (4.1) 
0.22 
Daily Screen Time 0 – 30 minutes 
31 minutes – 1.5 hours 
>1.5 hours to 2 hours 
> 2 hours 
 
18754 (76.2) 
4884 (19.9) 
794 (3.2) 
170 (0.7) 
3030 (76.3) 
776 (19.6) 
133 (3.4) 
30 (0.8) 
0.91 
PEDS Composite Score
3 
No or Low Risk 
Moderate Risk 
High Risk 
 
18475 (74.3) 
4041 (16.3) 
2344 (9.4) 
2930 (73.0) 
651 (16.2) 
433 (10.8) 
0.02 
Race / Ethnicity
 
Hispanic 
White (Non-Hispanic) 
Black (Non-Hispanic) 
Multi-Racial / Other 
 
3828 (15.8) 
  15091 (62.1) 
 2269 (9.3) 
 3098 (12.8) 
501 (12.8) 
2358 (60.1) 
723 (18.4) 
342 (8.7) 
<0.001 
     
Family Factors     
Ability to Cope With Day to 
Day Demands of Parenting 
Very Well 
Somewhat Well 
16835 (67.8) 
7679 (30.9) 
2808 (70.1) 
1139 (28.4) 
0.01 
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 Not Very Well 
Not Well At All 
 
256 (1.0) 
52 (0.2) 
44 (1.1) 
13 (0.3) 
ACE Score
4 
 
Child Experienced 0 ACE 
Child Experienced 1 ACE 
Child Experienced ≥2ACE 
 
15973(65.0) 
5343 (21.7) 
3270 (13.3) 
2431 (61.3) 
938 (23.6) 
599 (15.1) 
<0.001 
Number of Children
5
 in 
Household 
 
1 
2 
3 
≥ 4 
 
10266(41.3) 
9526 (38.3) 
3465(13.9) 
1618 (6.5) 
1738 (43.3) 
1529 (38.1) 
537 (13.4) 
213 (5.3) 
0.01 
Number of Adults in 
Household 
 
1 
2 
≥ 3 
 
1999 (8.1) 
17939 (72.4) 
4850 (19.6) 
386 (9.7) 
2736 (68.5) 
871 (21.8) 
<0.001 
Mothers Overall Health 
 
Excellent 
Very Good  
Good 
Fair 
Poor 
 
7801 (33.4) 
8948 (38.3) 
4785 (20.5) 
1522 (6.5) 
287 (1.2) 
1160 ( 31.5) 
1394 (37.8) 
798 (21.4) 
289 (7.8) 
55 (1.5) 
0.01 
Person in Household Use 
Cigarettes, Cigars, or Pipe 
Tobacco 
Yes 
No 
 
 
5895 (23.9) 
18761 (76.1) 
 
1129 (28.4) 
2845 (71.6) 
 
<0.001 
Poverty Level
6 
0-199% FPL 
200-299% FPL 
300-399% FPL 
≥ 400% FPL 
 
9564 (38.4) 
3921 (15.8) 
3295 (13.2) 
8095 (32.5) 
1827 (45.5) 
604 (15.0) 
540 (13.4) 
1046 (26.0) 
<0.001 
Mothers Age (years) 
 
 32.0 (6.7) 32.0 (7.0) 1.00 
Mothers Education  
 
Some High School 
High School Graduate 
Beyond High School 
 
1886 (8.2) 
4164 (18.0) 
17023 (73.8) 
350 (9.6) 
734 (20.2) 
2557 (70.2) 
<0.001 
Family Structure 
 
Two Parent 
(Biological/Adopted) 
Two Parent (Step Family) 
Single Mother 
Other 
 
18506 (75.3) 
 
660 (2.7) 
4015 (16.3) 
1399 (5.7) 
2711 (68.5) 
 
117 (3.0) 
833 (21.0) 
297 (7.5) 
<0.001 
Child Care Outside Home < 10 Hours 
≥ 10 Hours 
 
12587 (50.6) 
12264 (49.4) 
1973 (49.1) 
2042 (50.9) 
0.08 
     
Neighborhood Factors     
Neighborhood Cohesion
7 
Yes 
No 
 
4239 (17.5) 
20043 (82.5) 
728 (18.6) 
3188 (81.4) 
0.08 
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Child Had Unmet Dental 
Need 
Yes 
No 
 
334 (26.7) 
916 (73.3) 
54 (26.0) 
154 (74.0) 
0.82 
Health Care Providers 
Sensitive to Family Values 
and Customs 
Never 
Sometimes 
Usually 
Always 
 
400 (1.7) 
1411 (5.9) 
4171 (17.5) 
17842 (74.9) 
84 (2.2) 
253 (6.6) 
642 (16.8) 
2853 (74.5) 
0.03 
Neighborhood Amenities
8
  None 
1 
2 
3 
4 
 
882 (3.7) 
1391 (5.8) 
2893 (12.1) 
5649 (23.6) 
13072 (54.7) 
272 (7.1) 
401 (10.4) 
670 (17.4) 
987 (25.6) 
1518 (39.4) 
<0.001 
Detracting Elements in 
Neighborhood
9 
None 
1 
2 
3 
 
17417 (71.4) 
4402 (18.0) 
1685 (6.9) 
904 (3.7) 
2939 (74.6) 
674 (17.1) 
237 (6.0) 
92 (2.3) 
<0.001 
Residence in MSA
10 
Yes 
No 
 
13451 (79.2) 
 3528 (20.8) 
2834 (72.0) 
1100 (28.0) 
<0.001 
Note: 
*: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
1: Child with Special Health Care Need derived from several items. See Appendix A 
2: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
3: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
4: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
5: Children defined as anyone under the age of 18 years old. 
6: Based on qualification for State Children’s Health Insurance Program (SCHIP) 
7: Neighborhood Cohesion derived from several items. See Appendix A. 
8: Neighborhood Amenities derived from several items. See Appendix A. 
9: Detracting Elements in Neighborhood derived from several items. See Appendix A.  
10: Metropolitan Statistical Area 
 
 
 
 
 
 
 
 
137 
 
Table 4.2. 
Simple Logistic Regression for Child, Family, and Community Factors Related to Parents 
Description of Child’s Teeth1 by National and HRSA Region IV samples [2011/2012 NSCH] 
 
Variable 
 
 
National 
 
HRSA
~
 Region 4 
 
Condition of Child’s Teeth: Excellent / Very Good / Good (ref: Reported Condition of Child’s 
Teeth Fair / Poor) 
 ß (SE), OR 
Child Factors   
Age of Study Child.
R
 
(Years) 
0.35 (0.03), 1.42***  0.33 (0.07), 1.39*** 
Birth Position of Study Child 
     Siblings vs. Only.
R 
 
 
-0.37 (0.07), 0.69*** 
 
-0.50 (0.18), 0.61 
Gender 
     Female vs. Male.
R 
 
 
0.17 (0.07), 1.18* 
 
0.31 (0.17), 1.37 
Child’s  Health 
     Excellent/Very Good/Good 
     vs. Fair/Poor.
R
  
 
 
-2.04 (0.12), 0.13*** 
 
-1.95 (0.18), 0.14*** 
Child With Special Health Care 
Need
2 
     Yes vs. No.
R 
 
 
 
-0.68 (0.08), 0.51*** 
 
 
-0.65 (0.20), 0.52** 
Birth Weight 
     Normal vs. <2500g.
R 
 
 
0.39 (0.10), 1.48*** 
 
0.14 (0.27), 1.15 
Child
3
 Health Insurance 
     Yes vs. No.
R 
 
 
0.59 (0.14), 1.81*** 
 
-2.33 (0.26), 0.10*** 
Daily Screen Time 
     0 – 30 min. 
     31 min. – 1.5 hr.         
     >1.5 hr. to 2 hr. 
     > 2 hr.
R 
 
 
0.50 (0.51), 1.65 
0.44 (0.51), 1.55 
0.30 (0.55), 1.35 
 
0.10 (1.02), 1.10 
-0.04 (1.04), 0.97 
-0.11 (1.14), 0.90 
 
PEDS Composite Score
4 
     No or Low Risk 
     Moderate Risk 
     High Risk
R 
 
 
-1.21 (0.08), 0.30*** 
-0.73 (0.10), 0.48*** 
 
-1.39 (0.20), 0.25*** 
-0.95 (0.26), 0.39*** 
Race / Ethnicity 
     Hispanic 
     White (Non-Hispanic) 
     Black (Non-Hispanic) 
     Multi-Racial / Other
R 
 
0.50 (0.10), 1.64*** 
-0.84 (0.10), 0.43*** 
-0.40 (0.14), 0.68** 
 
0.71 (0.32), 2.04* 
-0.51 (0.30), 0.60 
-0.14 (0.34), 0.88 
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Family Factors   
Ability to Cope With Parenting 
Stress 
     Very Well 
     Somewhat Well 
     Not Very Well 
     Not Well At All
R
  
 
 
-0.91 (0.52), 0.40 
-0.61 (0.52), 0.55 
1.05 (0.54), 2.85 
 
-0.99 (1.05), 0.37 
-0.57 (1.05), 0.56 
0.98 (1.11), 2.67 
ACE Score
5 
     
 0 ACE
 
    1 ACE 
    ≥2ACER 
 
 
-1.10 (0.08), 0.33*** 
-0.43 (0.09), 0.65*** 
 
-0.85 (0.22), 0.43*** 
-0.23 (0.23), 0.80 
Number of Children
6
 in 
Household 
     1 
     2 
     3  
     ≥ 4R 
 
 
-0.85 (0.11), 0.43*** 
-0.66 (0.11), 0.52*** 
-0.33 (0.13), 0.72** 
 
-0.87 (0.32), 0.42** 
-0.41 (0.31), 0.66 
-0.42 (0.36), 0.66 
Number of Adults in Household 
     1 
     2 
     ≥ 3R 
 
 
0.03 (0.11), 1.03 
-0.66 (0.08), 0.52*** 
 
-0.01 (0.29), 0.99 
-0.48 (0.20), 0.62* 
Mothers Overall Health 
     Excellent / Very Good / Good 
     vs. Fair / Poor
R 
 
 
-1.47 (0.08), 0.23*** 
 
-1.68 (0.20), 0.19*** 
Tobacco Use in Household 
     Yes vs. No.
R 
 
 
-0.39 (0.07), 0.68*** 
 
-0.36 (0.18), 0.70* 
Poverty Level
7 
     0-199% FPL 
     200-299% FPL 
     300-399% FPL 
     ≥ 400% FPLR 
 
 
1.63 (0.10), 5.11*** 
0.81 (0.13), 2.25*** 
0.39 (0.16), 1.48* 
 
1.26 (0.27), 3.51*** 
0.56 (0.35), 1.75 
0.14 (0.40), 1.14 
Mothers Age 
 
-0.02 (0.01), 0.98** 0.00 (0.01), 1.00 
Mothers Education  
     Some High School 
     High School Grad.    
     Beyond High School
R 
 
 
1.85 (0.09), 6.35*** 
0.99 (0.09), 2.70*** 
 
1.47 (0.23), 4.34*** 
0.89 (0.22), 2.44*** 
Family Structure 
     Two Parent 
(Biological/Adopted) 
     Two Parent (Step Family) 
     Single Mother 
     Other
R 
 
 
-0.95 (0.11), 0.39*** 
-0.43 (0.20), 0.65* 
-0.46 (0.12), 0.63*** 
 
-0.36 (0.29), 0.70 
0.25 (0.48), 1.29 
-0.28 (0.33), 0.76 
Child Care Outside Home 
     ≥ 10 Hours vs. < 10
R 
 
0.34 (0.07), 1.41*** 
 
-0.12 (0.17), 0.88 
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Community Factors   
Neighborhood Cohesion
8 
     Yes vs. No.
R
 
 
 
0.60 (0.08), 1.82***  
 
0.49 (0.20), 1.64* 
Child Had Unmet Dental Need 
     Yes vs. No.
R
 
 
 
-1.08 (0.21), 0.34*** 
 
-0.76 (0.52), 0.47 
Health Care Providers 
Sensitive to Family Values and 
Customs 
     Never 
     Sometimes 
     Usually 
     Always
R 
 
 
 
1.37 (0.17), 3.92*** 
1.14 (0.10), 3.11*** 
0.50 (0.09), 1.64*** 
 
 
1.18 (0.41), 3.23** 
1.32 (0.24), 3.73*** 
0.49 (0.23), 1.63* 
Neighborhood Amenities
9 
     None 
     1 
     2 
     3 
     4
R 
 
 
0.64 (0.16), 1.89*** 
0.84 (0.12), 2.32*** 
0.43 (0.10), 1.53*** 
0.20 (0.09), 1.22* 
 
0.62 (0.34), 1.85 
1.10 (0.26), 3.00*** 
0.40 (0.27), 1.49 
0.42 (0.24), 1.52 
Detracting Elements in 
Neighborhood
10 
     None 
     1 
     2 
     3
R 
 
 
-0.61 (0.14), 0.54*** 
-0.34 (0.16), 0.71* 
-0.14 (0.18), 0.87 
 
-0.44 (0.47), 0.65 
-0.53 (0.51), 0.59 
- 0.37 (0.57), 0.69 
Residence in MSA
11 
     Yes vs. No.
R
 
 
-0.14 (0.10), 0.87 
 
-0.19 (0.19), 0.83 
   
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY 
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Condition of Childs Teeth: excellent/ very good/ good and fair/ poor 
2: Child with Special Health Care Need derived from several items. See Appendix A 
3: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
4: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
5: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
6: Children defined as anyone under the age of 18 years old. 
7: Based on qualification for SCHIP 
8: Neighborhood Cohesion derived from several items. See Appendix A 
9: Neighborhood Amenities derived from several items. See Appendix A 
10: Detracting Elements in Neighborhood derived from several items. See Appendix A 
11: Metropolitan Statistical Area 
R: Reference 
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Table 4.3. 
Simple Logistic Regression for Child, Family, and Community Factors Related to Child Having 
a Dental Visit in the Last 12 Months
1
 by National and HRSA Region IV samples [2011/2012 
NSCH] 
Variable National HRSA
~ 
Region 4
 
Dental Visit in Last 12 Months (ref: No Dental Visit in Last 12 Months) 
 ß (SE), OR                     
Child Factors   
Age of Study Child 
 
0.88 (0.01), 2.40***  0.83 (0.03), 2.30*** 
Birth Position of Study Child 
     Siblings vs. Only  
 
 
-0.55 (0.03), 0.58*** 
 
-0.44 (0.06), 0.64*** 
Gender 
     Female vs. Male 
 
 
-0.03 (0.03), 0.97 
 
0.02 (0.06), 1.02 
Child’s  Health 
     Excellent/Very Good/Good 
     vs. Fair/Poor  
 
 
-0.25 (0.09), 0.78** 
 
-0.15 (0.22), 0.86 
Child With Special Health Care Need
2 
     Yes vs. No -0.45 (0.04), 0.64*** -0.48 (0.09), 0.62*** 
Birth Weight 
     Normal vs. <2500g 
 
 
0.09 (0.04), 1.10* 
 
0.33 (0.10), 1.39** 
Child
3
 Health Insurance 
     Yes vs. No 
 
 
-0.77 (0.07), 0.46*** 
 
-0.72 (0.16), 0.49*** 
Daily Screen Time 
     0 – 30 min. 
     31 min. – 1.5 hr.         
     >1.5 hr. to 2 hr. 
     > 2 hr.
R 
 
 
-0.69 (0.17), 0.50*** 
-0.97 (0.17), 0.91 
0.28 (0.18), 1.32  
 
-0.51 (0.38), 0.60 
0.14 (0.39), 1.15 
0.69 (0.43), 1.99 
 
PEDS Composite Score
4 
     No or Low Risk 
     Moderate Risk 
     High Risk
R 
 
 
-0.26 (0.05), 0.77*** 
-0.22 (0.05), 0.80*** 
 
-0.15 (0.10), 0.86 
-0.12 (0.13), 0.88 
Race / Ethnicity 
     Hispanic 
     White (Non-Hispanic) 
     Black (Non-Hispanic) 
     Multi-Racial / Other
R 
 
0.17 (0.05), 1.18*** 
0.04 (0.04), 1.04 
0.30 (0.06), 1.35*** 
 
0.24(0.14), 1.28 
0.28 (0.12), 1.32* 
0.58 (0.13), 1.78*** 
Family Factors   
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Ability to Cope With Parenting Stress 
     Very Well 
     Somewhat Well 
     Not Very Well 
     Not Well At All
R
  
 
 
0.29 (0.28), 1.34 
0.39 (0.28), 1.48 
0.40 (0.31), 1.50 
 
0.02 (0.56), 1.02 
0.11 (0.56), 1.12 
-0.11 (0.64), 0.90 
ACE Score
5 
     
 0 ACE
 
    1 ACE 
    ≥2ACER 
 
 
-0.15 (0.04), 0.86*** 
-0.13 (0.05), 0.88** 
 
0.00 (0.09), 1.00 
0.11 (0.11), 1.01 
Number of Children
6
 in Household 
     1 
     2 
     3  
     ≥ 4R 
 
 
-0.49 (0.06), 0.62*** 
0.04 (0.06), 1.04 
0.16 (0.06), 1.17** 
 
-0.17 (0.15), 0.84 
0.30 (0.15), 1.34* 
0.29 (0.16), 1.34 
Number of Adults in Household 
     1 
     2 
     ≥ 3R 
 
 
0.29 (0.05), 1.33*** 
0.09 (0.03), 1.09** 
 
0.33 (0.13), 1.39** 
0.09 (0.08), 1.09*** 
Mothers Overall Health 
     Excellent / Very Good / Good 
     vs. Fair / Poor
R 
 
 
0.04 (0.05), 1.04 
 
0.09 (0.11), 1.09 
Tobacco Use in Household 
     Yes vs. No 
 
 
-0.27 (0.03), 1.31*** 
 
0.38 (0.07), 1.46*** 
Poverty Level
7 
     0-199% FPL 
     200-299% FPL 
     300-399% FPL 
     ≥ 400% FPLR 
 
 
-0.18 (0.03), 0.84*** 
-0.18 (0.04), 0.84*** 
-0.12 (0.04), 0.89** 
 
-0.38 (0.08), 0.69*** 
-0.26 (0.10), 0.77* 
-0.24 (0.17), 0.79* 
Mothers Age 
 
0.05 (0.00), 1.05*** 0.05 (0.01), 1.05*** 
Mothers Education  
     Some High School 
     High School Grad.    
     Beyond High School
R 
 
 
-0.09 (0.05), 0.92 
-0.15 (0.04), 0.86*** 
 
-0.35 (0.12), 0.71** 
-0.09 (0.08), 0.91*** 
Family Structure 
     Two Parent (Biological/Adopted) 
     Two Parent (Step Family) 
     Single Mother 
     Other
R 
 
 
-0.08 (0.06), 0.93 
0.33 (0.10), 1.39*** 
-0.04 (0.06), 0.96 
 
-0.10 (0.12), 0.90 
0.27 (0.23), 1.31 
-0.06 (0.14), 0.95 
Child Care Outside Home 
     ≥ 10 Hours vs. < 10
R 
 
 
-0.44 (0.03), 0.65*** 
 
-0.62 (0.07), 0.54*** 
   
Community Factors   
Neighborhood Cohesion
8 
     Yes vs. No 
 
-0.19 (0.03), 0.82***  
 
  -0.10 (0.08), 0.91 
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Child Had Unmet Dental Need 
     Yes vs. No 
 
 
0.08 (0.13), 1.09 
 
0.02 (0.32), 1.02 
Health Care Providers Sensitive to 
Family Values and Customs 
     Never 
     Sometimes 
     Usually 
     Always
R 
 
 
 
-0.30 (0.10), 0.74** 
-0.03 (0.06), 0.97 
-0.05 (0.04), 0.95 
 
 
-0.12 (0.22), 0.89 
-0.17 (0.13), 0.85 
-0.04 (0.09), 0.96 
Neighborhood Amenities
9 
     None 
     1 
     2 
     3 
     4
R 
 
 
-0.29 (0.07), 0.75*** 
-0.12 (0.06), 0.89* 
-0.13 (0.04), 0.88** 
-0.05 (0.03), 0.95 
 
-0.51 (0.13), 0.60*** 
-0.06 (0.11), 0.94 
-0.23 (0.09), 0.80* 
-0.13 (0.08), 0.88 
Detracting Elements in 
Neighborhood
10 
     None 
     1 
     2 
     3
R 
 
 
0.09 (0.07), 1.09 
-0.03 (0.07), 0.97 
0.03 (0.08), 1.03 
 
0.02 (0.21), 1.02 
-0.25 (0.22), 0.78 
0.11 (0.25), 1.11 
Residence in MSA
11 
     Yes vs. No 
 
 
0.15 (0.04), 1.16*** 
 
0.06 (0.07), 1.06 
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
* p< 0.05,   **  p< 0.01, *** p< 0.001 
1: Dentil Visit: Defined as child saw a dentist for any kind of dental care, including check-ups, dental cleanings, x-ray, or filling 
cavities.  
2: Child with Special Health Care Need derived from several items. See Appendix A 
3: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
4: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
5: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
6: Children defined as anyone under the age of 18 years old. 
7: Based on qualification for State Children’s Health Insurance Program (SCHIP) 
8: Neighborhood Cohesion derived from several items. See Appendix A. 
9: Neighborhood Amenities derived from several items. See Appendix A. 
10: Detracting Elements in Neighborhood derived from several items. See Appendix A.  
11: Metropolitan Statistical Area 
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Table 4.4. 
National Mediation Statistics for Child, Family and Community Factors Related to Parents 
Perception of Childs Teeth [2011/2012 NSCH]
 
 
Variable 
 
 
Bivariate 
 
Controlling for Mediator 
 
 P-value 
Age of Study Child < 0.001 < 0.001 
Birth Position of Study 
Child 
< 0.001 < 0.001 
Child’s  Health < 0.001 < 0.001 
Child With Special Health 
Care
1 
< 0.001 < 0.001 
Birth Weight < 0.001 < 0.001 
Child
2
 Health Insurance < 0.001 < 0.001 
PEDS Composite Score
3 
< 0.001 < 0.001 
Race / Ethnicity < 0.001 < 0.001 
ACE Score
4 
< 0.001 < 0.001 
Number of Children
5
 in 
Household 
< 0.001 < 0.001 
Number of Adults in 
Household 
< 0.001 < 0.001 
Tobacco Use in Household < 0.001 < 0.001 
Poverty Level
6 
< 0.001 < 0.001 
Mothers Age < 0.001 < 0.001 
Mothers Education 
 
< 0.001 < 0.001 
Family Structure
 
< 0.001 < 0.001 
Child Care Outside Home < 0.001 < 0.001 
Neighborhood Cohesion
7 
< 0.001 < 0.001 
Health Care Providers 
Sensitive to Family Values 
and Customs 
< 0.001 < 0.001 
Neighborhood Amenities
8
 < 0.001 < 0.001 
   
Note: 
1: Child with Special Health Care Need derived from several items. See Appendix A 
2: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
3: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A 
4: (ACEs) Adverse Childhood Experience derived from several items. See Appendix A 
5: Defined as 18 years or younger 
6: Based on qualification for SCHIP 
7: Neighborhood Cohesion derived from several items. See Appendix A 
6: Neighborhood Amenities derived from several items. See Appendix A 
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Table 4.5. 
HRSA
~
 Mediation Statistics for Child, Family and Community Factors Related to Parents 
Perception of Childs Teeth [2011/2012 NSCH]
 
 
Variable 
 
 
Bivariate 
 
Controlling for Mediator 
 
 P-value 
Age of Study Child < 0.001 < 0.001 
Child With Special Health 
Care Need
1
 
0.001 0.005 
Child
2
 Health Insurance < 0.001 < 0.001 
PEDS Composite Score
3
 < 0.001 < 0.001 
Race / Ethnicity
 
< 0.001 < 0.001 
Number of Children
4
 in 
Household 
0.022 0.045 
Number of Adults in 
Household 
0.023 0.046 
Tobacco Use in Household < 0.001 0.018 
Poverty Level
5 
< 0.001 < 0.001 
Mothers Education 
 
< 0.001 < 0.001 
Neighborhood Amenities
6
 0.001 0.001 
   
Note: 
~: Health Resource Service Area IV includes states: AL, FL, GA, NC, SC, TN, MS, KY  
1: Child with Special Health Care Need derived from several items. See Appendix A 
2: Includes any kind of health care coverage such as: health insurance, HMO’s, Medicaid 
3: To evaluate if child is at risk for developmental, behavioral, or social delay. Derived from several items. See Appendix A  
4: Defined as 18 years or younger 
5: Based on qualification for SCHIP 
6: Neighborhood Amenities derived from several items. See Appendix A 
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4.5 Discussion  
 We investigated the mediating effect of the utilization of oral health services in the 
relationships between child, family, and community factors and parental perceptions of the 
child’s oral health among U.S. and Health Resources Service Administration (HRSA) region IV 
(HRSA) children aged 1 to 5 years. Our results are based on the comprehensive conceptual frame 
work of influences on children’s oral health created by Fisher-Owens and colleagues (2007). We 
find that our results are mostly consistent with the reviewed literature.  
 In our study the proportion (96.2%) of parents who reported the condition of their child’s 
teeth as excellent/ very good/ good was considerably higher than proportions (72.5%) cited in the 
literature (Baldani, 2011).  Our findings can explain the potential differences between race, lack 
of health insurance, and poorer overall health associated with parent’s perception of fair/ poor 
oral health. Although the validity of parent self-reports has been tested, research indicates that 
parental self-reports of the condition of their child’s teeth are influenced by socioeconomic and 
ethnicity factors (Talekar et al., 2005). The influence of the perception of overall health on oral 
health is supported by evidence in our study. Factors such as the study child not having siblings, 
and having a normal birth weight are associated with better parental perceptions of oral health. A 
family with only one child may have more financial and time resources to spend on the child. 
Additionally, a normal birth weight is indicative of mother’s prenatal health, and then the 
increased likelihood of the child having excellent overall health into childhood. In the national 
sample, utilization of oral health services was identified as having a mediating effect on two 
factors (birth position and special health care need) in the association between those factors and 
parents perception of child’s oral health. Children who were identified as having special health 
care needs were perceived to have poor oral health by the parent.   
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 Our findings as related to family factors were consistent with the literature. Better 
parental perceptions of oral health were associated with more children and adults in the 
household. The association between the number of children in the household and the parent’s 
perception of the child’ oral health is protective in families with one child, with a higher number 
of children positively associated with good oral health perceptions. There were several family 
factors significantly associated with oral health service utilization in the national sample (ACE 
score, number of children and adults in the home, tobacco use, poverty level, mother’s age and 
education, family structure and child care outside the home). These findings are consistent with 
associations in the literature citing limited resources as potential causes (Ashkanani & Al-Sane, 
2012; Baldani, 2011; Bell, 2012; Declerck, 2008; Vargas, 2006). In the HRSA region IV, 
utilization of oral health services appears to have a mediating effect in the relationships for 
tobacco use, number of children and adults with parent perceptions of oral health. 
 Respondents who reported high neighborhood cohesion reported better condition of 
child’s oral health. While health care providers sensitivity to cultural and family values were 
negatively associated with perceptions of child’s oral health. Both factors impact the seeking of 
dental health services which then can impact the parental perception of their child’s oral health. 
Of the community factors tested utilization was not a significant mediator for any of the factors 
in either the national or HRSA region IV populations. The absence of mediation could be 
suggestive of the broad, subjective nature of the community measures. It also illustrates the lack 
of understanding about the complex interaction of community factors in both the seeking of oral 
health care services and parent perceptions of child’s oral health. Interestingly there was no 
association with residence in a MSA and condition of oral health even though one has been 
reported in the literature (Edelstein, 2009)   
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 The NSCH data is from a cross-sectional study design; thus we are unable to determine 
the direction of any of the resulted associations between child, family, and community factors 
and oral health outcomes of the study child. Additionally, interpretation of our results requires 
consideration of the fact that all information on the risk factors and oral health outcomes were 
self-reported by the respondent. Information bias in the form of social desirability may have led 
to the overestimation of the prevalence of the utilization of oral health services, and the condition 
of study children’s teeth. Some of our findings related to parental perceptions of oral health 
could also be due to the fact that the definition of good oral health is broad and can mean 
different things to different ethnic and cultural groups. 
 Regardless of the limitations we believe that the data allows us to draw valid conclusions. 
A major strength of our study is that selection of variables for analysis was directed by the use of 
a comprehensive conceptual framework and informed by the current body of literature on early 
childhood oral health. Our results support valid epidemiological conclusions, allowing us to 
contribute significantly to increasing the understanding of early childhood oral health, and its 
risk factors in the scientific literature. 
4.6 Conclusion 
  Although the vast majority (96.2%) of parents reported the condition of their child’s 
teeth as excellent/ very good/ good we found differences in race, poor overall health, and 
insurance associated with parents’ perception of their children’s teeth. Tobacco use in the home 
is often associated with lower socioeconomic status which is linked with poorer overall health. 
As our results have shown, poor overall health and lack of oral health care are associated with 
worse parental perceptions of child’s oral health.  
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 Because treatment is often not sought until the parent perceives a need the ability to rely 
on parental perceptions of their children’s oral health is critical. By investigating the mediating 
effect of the utilization of oral health services in the relationship between child, family, and 
community factors and parental perceptions of the child’s oral health we can begin to develop 
targeted education programs. Parents also need to be informed of the importance of the primary 
teeth and preventive dental care to be empowered to confidently identify if a problem is present 
and seek care.  
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CHAPTER 5 
DISCUSSION 
 We examined the child, family and community correlates of oral health problems among 
a nationally representative sample of children aged 1 to 5 years in U.S. and HRSA region IV. 
Our goal was to identify a) factors associated with the caregivers’ report that the child had an 
oral health problem in the past 12 months; b) factors associated with oral health utilization in the 
past 12 months; and c) whether or not utilization of oral health services had a meditating effect 
between child, family, and community variables and parents perceptions of child’s teeth.  
5.1 Child 
 In our study we found that approximately 10% of both the national and HRSA 
region IV samples reported that their child had an oral health problem in the past 12 months. The 
large difference between our observed values and our most recent prevalence of oral health 
problems in 2 to 5 year olds of 27.90% (Edelstein et al., 2009) could be the result of the 
underestimation of oral health problems when the data is collected through a self-report measure. 
This variation is consistent with studies showing that caregivers consistently underestimated oral 
health problems in their child (Divaris et al., 2012).  Studies have consistently estimated that 
75% of children 2-5 years old have not had a dental visit in the past year (Edelstein, 2009; 
Kagihara et al., 2009). Results of our study indicated that approximately 46% of caregivers in the 
national sample and the HRAS region IV sample reported that their child had received any dental 
care in the past 12 months. The large difference between these two proportions could be related 
to the fact that the prevalence of preschool aged children not receiving oral health care services 
has decreased significantly from when the FIFCS data were collected to when the NISCH data 
were collected. Additionally, expansions of the children’s health insurance program (CHIP), 
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along with changes in the eligibility criteria of Medicaid could have all been factors that 
increased the probability of a child having visited a dentist in the past year. Despite the observed 
differences it is unclear if the uptake in oral health service utilization is because of preventive 
care or treatment for oral health problems. 
 The lack of preventive care can lead to the progression of oral health issues and treatment 
is not sought until a major problem arises. Because many children receive dental care when a 
problem arises there is a relationship between poor oral health and the lack of having a regular 
checkup. Having oral health problems managed in the emergency department instead of with oral 
health providers, leads to avoidable expenses that strain the limited resources of a family 
(Casamassimo, 2009; Woosung, 2007). 
The direct relationship between the increasing age of the child and the likelihood of an 
oral health problem, as observed in our Manuscript I, is consistent with the literature (Hirsch et 
al., 2012;Bugis, 2012; Mattila, 2000).Further,  the effects were similar in both the national and 
HRSA region IV though with slightly different magnitudes.    
Children who did not have sibling or did not have a special health care need were more 
likely to have visited a dentist in the past 12 months. Our results also identified that Hispanics 
and blacks were more likely to have had a dental visit in the past 12 months. These results are 
contrary to the literature reviewed related to reported cultural barriers, and discrimination related 
to seeking dental care (Cassamao, 2009, Naidu 2012). Because many children only receive 
dental care when a problem arises (Divaris, 2012; Nuttall, 2006) the observed relationship 
between race and having had a dental visit in the past year deserves further investigation.      
5.2 Family 
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Because caregivers are the decision makers when it comes to oral health factors such as 
caregiver’s education, oral health knowledge and coping strategies all affect early childhood oral 
health (Ashkanani & Al-Sane, 2012; Badri, 2014, Hilton, 2007). The mother’s education level is 
the most significant family factor for oral health problems and oral health service utilization. 
Children of mothers with some high school education have increased odds of having had an oral 
health problem in the past year compared to children whose mothers had education beyond high 
school. This association is present in both samples; however the effect is much weaker for the 
National model.  
Our results identify several family-related factors in early childhood impacting the 
utilization of oral health services. Tobacco use in the home was associated with a child having 
had a dental visit warranting further investigation. There were nearly 7% fewer two parent 
households in the HRSA region IV sample compared to the national sample. This difference 
could be related to the increase in poverty levels in the HRSA region IV sample, with one parent 
households having lower incomes on average. All of the former family risk factors can point to 
the unknown underlying factors that are related to SES. 
5.3 Community 
It is not until recently that community characteristics such as the social and physical 
environments have been investigated for their role in children’s oral health.  Our results indicate 
that  neighborhood cohesion and fewer neighborhood amenities decreased the likelihood of the 
child having had a dental visit in respondents in the national sample, whereas for those residing 
the HRSA region IV more neighborhood amenities were found to have a positive association 
with the child having had a dental visit in the past year. Surprisingly residence in a MSA did not 
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influence the chances of a child having visited a dentist in the last year in the HRSA region IV 
sample. Factors that are unique to the HRSA region IV such as increased rural population and 
inaccessibility of oral health services may contribute to these interesting findings. Preschool aged 
children living in rural or nonmetropolitan areas have been found to be at higher risk for having 
an unmet dental need (Vargas, et al,, 2003). Additionally, transportation issues such as time and 
distance to get to an oral health care provider may also be another impediment to utilization of 
services (Woosong et al., 2007). 
5.4 Mediation Analysis 
For the community factors tested there was no evidence of mediating effects in either the 
national or HRSA region IV populations. The absence of oral health service utilization having a 
mediating effect between community factors and parents’ perceptions of child oral health could 
be suggestive of the broad, subjective nature of the community measures. It also illustrates the 
lack of understanding about the complex interaction of community factors in both the seeking of 
oral health care services and parent perceptions of child’s oral health. Interestingly there was no 
association with residence in a MSA and condition of oral health even though one has been 
reported in the literature (Patrick et al., 2006). Of the family factors tested the association of 
tobacco use in the home on the parents perception of the child’s teeth is mediated by oral health 
care services. For child factors tested the association of children with special health care needs 
on the perception of the child’s teeth is mediated by the utilization of services. This is due to the 
extra care that is required by special needs children.  
5.5 Limitations 
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The NSCH uses a cross-sectional study design; thus we are unable to determine the 
direction of any of the resulted associations between child, family, and community factors and 
oral health outcomes of the study child. Additionally, interpretation of our results requires 
consideration of the fact that all information on the risk factors and oral health outcomes were 
self-reported by the respondent. Although the question evaluating dental visit included several 
examples of procedures it was not an exhaustive list meaning that some procedures were not 
evaluated by the question possibly resulting in an underestimation of dental visits. Because there 
is no objective measurement, recall bias could lead to the underestimation of the prevalence of 
oral health problems and condition of study child’s teeth. Some of our findings could also be due 
to the fact that the definition of good oral health is broad and can mean different things to 
different ethnic and cultural groups (Van den Branden et al., 2013). 
Our results may also be subject to a variety of biases. Information bias in the form of 
social desirability may have led to the overestimation of the prevalence of the utilization of oral 
health services in study children. Evaluating the potential variables for our study in the NSCH 
and their relationship with the conceptual model created a lengthy list that needed to be narrowed 
down. The process of selecting a subset of variables for analysis that was both parsimonious and 
quantifiable could have eliminated potentially important risk factors ultimately affecting the 
results of our study. Additionally, the use of simple models to illustrate the relationships between 
risk factors and oral health outcomes may have failed to adequately account for confounding and 
interaction among risk factors.   
 Regardless of the limitations I believe that the data allows us to draw valid conclusions 
about the child, family, and community factors associated with the oral health outcomes of the 
study child. The NSCH uses large sample sizes, random subject selection, validation of 
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measures, and interviewing the most knowledgeable caregiver of the child as built in 
methodologies to minimize potential biases. A major strength of this study is that selection of 
variables for analysis was directed by the use of a comprehensive conceptual framework and 
informed by the current body of literature on early childhood oral health. The results support 
valid epidemiological conclusions, allowing us to contribute significantly to increasing the 
understanding of early childhood oral health, and its risk factors in the scientific literature. 
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CHAPTER 6 
CONCLUSION 
This study evaluated child, family, and community factors as they related to children’s 
oral health problems, lack of use of oral health care services and, parents’ perceptions of children 
teeth. These factors have not been studied together previously, thus expanding our knowledge 
and filling a gap in our understanding of early childhood oral health.   The effects of poor oral 
health reach beyond the child and lead to widespread issues in the family and the health care 
system at large.  
 A further understanding of child factors related to oral health specifically the 
identification of children with special health care needs and those children who are at increased 
risk of developmental delay can lead to more frequent oral health risk evaluations for this group. 
The training of primary care physicians and pediatricians needs to shift focus on providing 
anticipatory guidance and recommendations to all parents with particular focus placed on 
children at increased risk. The pediatric dental workforce needs to be augmented with 
pediatricians providing regular oral health guidance to parents; dental hygienists working in 
communities that can provide basic procedures such as a fluoride varnish. Additionally 
incentives need to be given to dental students to specialize in pediatric dentistry and to open 
practices in underserved areas. Policy needs to be changed to make services both accessible and 
acceptable to the populations. Incentives need to be given to dental students to specialize in 
pediatric dentistry and to open practices in underserved areas.           
Oral health must become a much higher priority at all levels beyond the health care 
provider. Because the mothers' education level is such an important factor associated with the 
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quality of the child’s oral health, focus needs to be placed on the mother Public health 
professionals and educators need to focus on educating caregivers on the importance of 
preventive oral health behaviors, and to implement targeted interventions to significantly reduce 
the number of children that suffer with oral health problems. Adequate data on early childhood 
oral health correlates and factors impacting outcomes needs to be collected for the national 
population. Collection needs to focus particularly on racial and ethnic minorities, underserved 
rural and urban populations, and community factors. Data that is well collected is able to 
influence policy not only in schools, and communities but for insurance coverage and the oral 
health infrastructure. 
Early access to oral health care is critical in the prevention and treatment of ECC, and 
any accessibility or acceptability barriers perceived by parents can cause them to delay seeking 
treatment for their children. As oral health treatment is delayed the severity of the oral health 
condition becomes more difficult and costly to treat. Because treatment is often not sought until 
the parent perceives a need the ability to rely on parental perceptions of their children’s oral 
health is critical. Parents also need to be informed of the importance of the primary teeth and be 
empowered to confidently identify if a problem is present and seek care for their child. 
Uniquely this study has identified children with special health care needs, and those at an 
increased risk of developmental delay as being at higher risk for poor oral health outcomes. Our 
results can influence policies and programs that have put in place for this population to improve 
their OHRQoL. Family factors such as tobacco use in the home and the mothers’ education as it 
relates to the child’s oral health diverse further investigation. Funding schools and community 
organizations to provide screenings, fluoride varnishes, and education programs can create an 
environment of good oral health,  
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More research needs to be done on how the child, family, and community factors interact 
within their groups, and how they interact between the levels. It is with this understanding of the 
interplay between the factors that contribute to early childhood oral health that we will be able to 
associate them with child’s oral health and receipt of dental care services. It is largely by 
increasing our understanding of the epidemiology of early childhood oral health that we will be 
able to decrease the prevalence of these diseases among our most vulnerable populations and 
make life long impacts on oral health 
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APPENDICES 
Appendix A 
Title 
Special Health Care Need in Study Child:  
 
 Questions from the Children’s Special Health Care Need (CSHCN) screener are used to 
identify children with special health care needs. The Screener is a five item, parent reported tool 
that reflects the Maternal and Child Health (MCH) Bureau’s definition of children with special 
health care needs. The CSHCN screener allows for identification of children across the range of 
special needs conditions by forcing on a variety of diagnoses and special needs. The CSHCN 
screener was developed by the Child and Adolescent Health Measurement Initiative (CAHMI). 
Results are categorized as affirmative responses on one or more of the screener questions 
(CAHMI, 2002). 
 
1) Does study child currently need or use medicine prescribed by a doctor other than 
vitamins? 
2) Does study child need or use more medical care, mental health, or educational 
services than is usual for most children of the same age? 
3) Is study child limited or prevented in any way in ability to do the things most children 
do? 
4) Does study child need or get special therapy, such as physical, occupational, or 
speech therapy? 
5) Does study child have any kind of emotional, developmental, or behavioral problem 
for which they need treatment or counseling? 
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Child at Risk for Developmental Delay: 
 
 Questions used to determine presence of developmental delay were adapted from the 
Parents’ Evaluation of Developmental Status (PEDS) survey. The PEDS survey is a standardized 
child development screening tool used to identify children who are at risk for developmental, 
behavioral, delay. Scoring is derived from a count of affirmative responses to the age-appropriate 
subset of 9 PEDS questions (PEDS, 2013).     
 
1) Are you concerned a lot, a little, or not at all about how the study child talks and makes 
speech sounds? 
2) Are you concerned a lot, a little, or not at all about how study child understands what you 
say? 
3) Are you concerned a lot, a little, or not at all about how study child uses their hands and 
fingers to do things? 
4) Are you concerned a lot, a little, or not at all about how study child uses their arms and 
legs?  
5) Are you concerned a lot, a little, or not at all about how study child behaves? 
6) Are you concerned a lot, a little, or not at all about how study child gets along with 
others? 
7) Are you concerned a lot, a little, or not at all about how study child is learning to do 
things for themselves? 
8) Are you concerned a lot, a little, or not at all about how study child is learning pre-school 
or school skills? 
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Adverse Childhood Experiences: 
 The Adverse Childhood Experiences (ACEs) questionnaire is a 9 item measure created 
by the CDC-Kaiser Permanente to investigate childhood abuse and neglect. The score is derived 
from the number of affirmative responses from the respondent. Scores were categorized as child 
did not experience ACE, child experienced 1 ACE, and Child experienced 2 or more ACE 
(CDC-ACE, 1994). 
1) How often has it been hard to get by on your family’s income – hard to cover basics like 
food or housing 
2) Child lived with parent who got divorced/separated after he/she was born. 
3) Child lived with a parent who died. 
4) Child lived with parent who served time in jail after he/she was born. 
5) Child saw parents hit, kick, slap, punch or beat up each other up. 
6) Child was a victim of violence or witness violence in his/her neighborhood. 
7) Child lived with anyone who was mentally ill or suicidal, or severely depressed for more 
than a couple weeks. 
8) Child lived with anyone who had a problem with drugs and alcohol. 
9) Child was ever threated or judged unfairly because his/her race or ethnic group.  
 
Neighborhood Cohesion:  
 Neighborhood cohesion evaluates if the child lives in a supportive neighborhood. The 
score is calculated from 4 survey items. A mean score of 2.25 or higher indicates that no more 
than one response was “somewhat disagree” or “disagree”, and is determined that there is 
neighborhood cohesion. 
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1) People in this neighborhood help each other out. 
2) We watch out for each other's children in this neighborhood. 
3) There are people I can count on in this neighborhood. 
4) If my child were outside playing and got hurt or scared, there are adults nearby who I 
trust to help my child. 
 
Neighborhood Amenities: 
 Neighborhood Amenities were scored dichotomously as “Yes” the amenity is present or 
“No” the amenity is not present.  
1) Does the neighborhood have sidewalks? 
2) Does the neighborhood have playgrounds? 
3) Does the neighborhood have a rec center? 
4) Does the neighborhood have a library? 
 
Detracting Neighborhood Elements: 
 Detracting elements were scored dichotomously as “Yes” the element is present or “No” 
the element is not present. The score is calculated by the count of affirmative answers.   
1) Does the neighborhood have litter or garbage?  
2) Does the neighborhood have dilapidated housing?  
3) Does the neighborhood have broken windows or graffiti? 
 
 
 
180 
 
 
Appendix B 
IRB Determination Letter 
 
181 
 
Appendix C 
AAP License Agreement 
 
182 
 
VITA 
 
Nicole M. Holt 
423-262-6991 (Cell) | nicoleholt811@gmail.com  
 
    
Academic Preparation  
 
 DrPH in Epidemiology, May 2017 
 Dissertation: An Investigation of the Relationship between Child, Family, and 
 Community Factors, on Early Childhood Oral Health and the Utilization of Dental Health 
 Services East Tennessee State University        
 Master of Public Health, Concentration: Epidemiology, 2009  
 East Tennessee State University        
    
 Bachelors of Science: Microbiology:  East Tennessee State University, 2007 
 
Experience 
 
 EVMS MPH Program:  
 Instructor: Epidemiology Methods I. 2016 
o Planed and taught study design and analytical methods to 14 Graduate 
Students 
o Integrated real world applications through writing and data projects    
 Advisement: 
o Served as Academic Advisor for 7 second year MPH-Epi Graduate 
Students 
o Assisted in practicum placements, IRB paperwork, and Final Paper Write 
–up 
 Service 
o Started a Public Health Student Association and currently serve as faculty 
advisor 
o Mentor students on research projects 
o Writing proposal for own research on the quality of life in homeless 
children.     
 
 ETSU Center for Academic Achievement: Undergraduate / Graduate Tutor and 
 Study  Table Leader in Biostatistics and Epidemiology. 2016 
 Assisted students one on one with course material and assignments   
 Facilitated study table groups with up to 20 students reviewing key course 
competencies   
183 
 
 
 Instructor ETSU Upward Bound: Introduction to Epidemiology. 2015 and 2016 
 Developed curriculum specifically designed to introduce High School Seniors to 
Epidemiology and its applications as part of a summer program for incoming 
undergraduates 
 Lead two sections of Introduction to Epidemiology course 
 Integrated current health related events into discussion 
 Used instructional technology, video and statistical software examples to 
enhance pedagogical technique 
 
 Research Assistant: Childhood obesity and risk factors multi-level analysis of 
 Tennessee YRBS data and Radial bone mineral density and the diagnosis and 
 treatment of osteoporosis in males. 2015 
 Performed literature searches 
 Manuscript preparation 
 
 Data Management and Analysis: Dental Erosion and Citric Acid Drink 
 Consumption in High School Students and Patients at RAM Clinics in Central 
 Appalachia. Robert Wood Foundation funded study collecting primary data on 
 sugary-sweetened beverage consumption and attitudes. 2012-2013  
 Coded and entered survey data 
 Designed and managed databases, ensuring accuracy and integrity of data.  
 Performed statistical analysis and communicated results to Principal 
Investigator 
 Prepared reports for presentations, publications, and proposals 
 
 Intern Program Coordination and Care Transitions:  First Tennessee Area 
 Agency on Aging and Disability, 2013 
 Teaching assistant for Chronic Disease Self-Management Program  
 Ensured that senior center programs met government evidence based criteria 
 Assisted in allocation of state resources to district senior centers to fund 
programs 
 Data collection and analysis for Appalachian Care Transition Coalition and 
regional Chronic Disease Self-Management classes 
 
 Research Assistant: PLAN (Parent-Led Activity and Nutrition for Healthy Living) 
 National Institute of Health funded randomized control trial of a parent mediated 
 approach utilizing brief motivational interviewing and parent group sessions to 
 treat child overweight and obesity in primary care settings in Southern Appalachia, 
 2009-2012 
 Trained health care providers on intervention 
 Recruited study participants, administered ICD and data collection measures 
 Obtained child’s height and weight status and calculated BMI 
 Entered and managed data  
 Created and Organized materials and assisted in parent group sessions.   
184 
 
 Researched current literature and performed data analysis for manuscript 
writing and presentations 
 
 Research Assistant: Depression among women following a life threatening disease
 diagnosis. Retrospective study to examine the level of depression among women 
 after a stroke using women recovering from breast cancer as an active control, 2011  
 Assisted in creation of measure used in the study 
 Recruited study participants 
 
Software 
 SPSS  
 MS Excel,  MS Office Suite 
 Minitab 
 Epi Info 
 SAS 
 
Mentoring 
 
 Instructed undergraduate students in research methods, data interpretation, and 
 presentation skills, in interdisciplinary research lab, 2010-2012 
 
 Directed and collaborated with graduate students on research projects for local 
 conference presentations. 
 
Professional Affiliation  
 
 Member of American Public Health Association, 2007-2014 
 Member of Tennessee Public Health Association, 2010-2014 
 Member of Society of Behavioral Medicine, 2010-2014 
 
Publications  
 
 Holt, N.,  Schetzina, K.E.,  Dalton , W.T., Tudiver, F., Fulton-Robinson, H., Wu,T. 
 Primary Care Practice Addressing Child Overweight and Obesity: A Survey of 
 Primary Care Physicians at Four Clinics in Southern Appalachia. Southern Medical 
 Journal (2011,January). 
 
 Zheng, S., Holt, N. Prevalence of and Risk Factors for Adolescent Obesity in 
 Tennessee Using the 2010 Youth Risk Behavior Survey (YRBS) Data: An Analysis 
 Using Stratified Hierarchical Logistic Regression. (2015, In press) 
 
 Wang, L., Dalton, W.T., Schetzina, K.,  Robinson, H., Holt, N., Ho, A., Tudiver, F., Wu, T. 
 Home Food Environment, Dietary Intake, and Weight among Overweight and Obese 
 Children in Southern Appalachia. (2013, October).  
 
185 
 
 Dalton, W.T., Schetzina, K., Holt, N., Robinson, H., Ho, A., Tudiver, F., Wu, T.  Parent-
 Led Activity and Nutrition (PLAN) for Healthy Living: Design and Methods.   
 Contemporary Clinical Trials (2011, November). 
 
Published Abstracts 
 
 Holt, N., Flanery A., Dalton, W. T., III, Schetzina, K. E., Tudiver, F., Wu, T. (2011) 
 Health Related Quality of Life and Weight Change among Overweight Children 
 Residing in Southern Appalachia: Preliminary Outcomes from PLAN for Healthy 
 Living [Abstract].Annals of Behavioral Medicine, 41(Suppl.), B103.   
 
Oral Presentations 
 
 Holt, N., Zheng, S., Morrell, C.L., Quinn, M.A., Strasser, S. (2016, April). Prevalence of 
 and Risk Factors for Adolescent Obesity in Tennessee Using the 2010 Youth Risk 
 Behavior Survey Data: An Analysis Using Stratified Hierarchical Logistic Regression. 
 Paper  presented at the 2016 Appalachian Student Research Forum, East Tennessee 
 State University, Johnson City, TN.   
 
 Ikekwere, J., Holt, N., Schetzina, K. E., & Dalton, W. T., III. (2014, April). Evaluating 
 the changes in family eating and activity habit following a primary care based 
 intervention for obesity prevention in rural Appalachia. Paper presented at the 20th 
 annual Appalachian Student Research Forum, East Tennessee State University, 
 Johnson City, TN. 
 
 Holt, N., Schetzina, K. E., Dalton, W. T., III, Tudiver, F., Fulton-Robinson H., Wu, T. 
 (2011, March). Parent-Led Activity and Nutrition for Healthy Living: A project 
 Overview. Speaker session presented at the 10th Annual Tennessee Environmental 
 Conference, Kingsport, TN.  
 
 Holt, N., Schetzina, K. E., Dalton, W. T., III, Tudiver, F., Fulton-Robinson, H., Wu, T. 
 (2011, February). Primary Care Practice Addressing Child Overweight and Obesity: A 
 Survey of Primary Care Physicians at Four Clinics in Southern Appalachia. Speaker 
 session presented at the 7th Annual Primary Care and Prevention Research Day, 
 East Tennessee State University Division of Health Sciences, Johnson City, TN. 
 
 Holt, N., Dalton, W. T., III, Schetzina, K. E., Tudiver, F., Wu, T. (2010, April). Primary 
 Care Providers Attitudes, Barriers and Skill Levels in the Treatment of Childhood 
 Obesity and Overweight.  Silver Spring Student Research Seminar, East Tennessee 
 State University, Johnson City, TN.  
 
 Maphis, L. E., Dalton, W. T., III, Schetzina, K. E, McBee, M. T., Holt, N., Tudiver, F., & 
 Wu, T. (2012, February). Primary care child overweight intervention targeting 
 parents: Results from the Parent-Led Activity and Nutrition (PLAN) for Healthy 
 Living trial. Paper presented at the 8th Annual Primary Care and Prevention 
186 
 
 Research Day, East Tennessee State University Division of Health Sciences, Johnson 
 City, TN. 
  
 
Poster Presentations 
 
 Holt, N., Hamdy, R.C., Zheng, S., Clark, A., Alamian, A., Morrell, C. (2016, April). The 
 Efficacy of Osteoporosis Diagnosis Using DXA Scans of the Distal Radius in a Group 
 of Male Patients With Osteoporosis: A Retrospective Study. Paper presented at the 
 2016 Appalachian Student Research Forum, East Tennessee State University, 
 Johnson City, TN.   
  
 Holt, N., Zheng S., Southerland J.L., Cao Y, Leachman-Slawson, D., Paisley L. 
 Prevalence of and Risk Factors for Childhood Obesity in Tennessee Using the 2010 
 Youth Risk Behavior Survey (YRBS) Data: A Multilevel Analysis. 2015 Appalachian 
 Student Research Forum, East Tennessee State University Office of Research and 
 Sponsored Programs, Johnson City, TN. 
 
  Holt, N., Schetzina, K. E., Dalton, W. T., III, , Tudiver, F., Wu, T. (2011, October) Parent 
 perspectives on group sessions in the Parent-Led Activity and Nutrition (PLAN) for  
 Healthy Living study targeting childhood obesity. Poster session presented at the 
 139thAnnual Meeting of American Public Health Association, Washington DC. 
 
 Holt, N., Flanery A., Dalton, W. T., III, Schetzina, K. E., Tudiver, F., Wu, T. (2011, April) 
 Health Related Quality of Life and Weight Change among Overweight Children 
 Residing in Southern Appalachia:  Preliminary Outcomes from PLAN for Healthy 
 Living. Poster  session presented at the 32nd Annual Meeting and Scientific Session of 
 Society of Behavioral Medicine, Washington DC. 
 
 Flanery A., Holt, N.,  Dalton, W. T., III, Schetzina, K. E.,  Tudiver, F., Wu, T. (2011, 
 March) Provider Perceptions on Parent-Led Activity and Nutrition (PLAN) for Healthy 
 Living Study Targeting Child Overweight and Obesity.  2011 Appalachian Student 
 Research Forum, East Tennessee State University Office of Research and Sponsored 
 Programs, Johnson City, TN. 
 
 Wu, T., Schetzina, K. E., Dalton, W. T., III, Tudiver, F., Holt, N. (2011, February) Home 
 Food Environment and Consumption of Energy-dense Food among Obese Children 
 in Southern Appalachia.  Poster session presented at the 7th Annual Primary Care 
 and Prevention Research Day, East Tennessee State University Division of 
 Health Sciences, Johnson City, TN.  
 
 Holt, N., Schetzina, K. E., Dalton, W. T., III, Tudiver, F., Fulton-Robinson H., Wu, T. 
 (2010, April).  PLAN (Parent-Led Activity and Nutrition for Healthy Living: Project 
 Introduction. Poster session presented at Healthy Eating Active Living (HEAL) 
 Appalachia Mountain States Health Alliance and East Tennessee State University 
 Obesity Collaborative, Kingsport, TN. 
187 
 
 
Invited Talks 
 
 “Overview of Epidemiology” (2011, July) National Science Foundation Conference 
 Board of the Mathematical Sciences Regional Research Conference on Mathematical 
 Epidemiology with Applications.   
 
 
Recognitions and Awards 
 
 Hot Papers in the Literature: Childhood Obesity (2011, February)  
 Holt, N.,  Schetzina, K.E.,  Dalton , W.T., Tudiver, F., Fulton-Robinson, H., Wu,T. 
 Primary Care Practice Addressing Child Overweight and Obesity: A Survey of 
 Primary Care Physicians at Four Clinics in Southern Appalachia.  
 
